
PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

SIMPLE HARMONIC MOTION

Examples

1. Describe the motion of a particle acted upon by a force 

(i) F = - 2(x - 2)3 

(ii) F = - 2(x - 2)2 

(iii) F = - 2(x - 2)

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_QwH7NuQdDqo5


2. Maximum acceleration of a particle in SHM is 16cm /s2 and maximum

uelocity is 8cm /s.Find time period and amplitude of oscillations.

Watch Video Solution

3. F - x equation of a body in SHM is  

F + 4x = 0  

Here, F is in newton and x in meter. Mass of the body is 1kg. Find time

period of oscillations.

Watch Video Solution

4. A linear harmonic oscillator has a total mechanical energy of 200J.

Potential energy of it at mean position is 50J. Find 

(i) the maximum kinetic energy, 

(ii)the minimum potential energy, 

(iii) the potential energy at extreme positions.

Watch Video Solution

https://dl.doubtnut.com/l/_PcWjtmKde280
https://dl.doubtnut.com/l/_TIPhWIuGK0a1
https://dl.doubtnut.com/l/_rteXrSDn7Vjv


Watch Video Solution

5. A particle executes SHM. 

(a) What fraction of total energy is kinetic and what fraction is potential

when displacement is one half of the amplitude? 

(b) At what value of displacement are the kinetic and potential energies

equal?

Watch Video Solution

6. The potential energy of a particle oscillating along x-axis is given as 

U = 20 + (x - 2)2 

Here, U is in joules and x in meters. Total mechanical energy of the

particle is 36J.  

(a) State whether the motion of the particle is simple harmonic or not. 

(b) Find the mean position. 

(c) Find the maximum kinetic energy of the particle.

Watch Video Solution

https://dl.doubtnut.com/l/_rteXrSDn7Vjv
https://dl.doubtnut.com/l/_jFjeMQvR04sq
https://dl.doubtnut.com/l/_ILwiEIHHvhsg


7. From the time equations of SHM, prove the relation, v ± ω√A2 - x2

Watch Video Solution

8. If a SHM is represented by the equation x = 10sin πt +
π
6

 in Si units,

then determine its amplitude, time period and maximum velocity υmax  ?

Watch Video Solution

( )

9. A particle executes SHM with a time period of 4s. Find the time taken by

the particle to go directly from its mean position to half of its amplitude.

Watch Video Solution

10. A particle executes simple harmotic motion about the point x = 0. At

time t = 0, it has displacement x = 2cm and zero uelocity. If the frequency

of motion is 0.25s - 1, �nd (a) the period, (b) angular frequency, ( c) the

https://dl.doubtnut.com/l/_fgRjUcRDwXo8
https://dl.doubtnut.com/l/_jtBLx8MolwTQ
https://dl.doubtnut.com/l/_M2kZnWcHLVCY
https://dl.doubtnut.com/l/_RLdF6AgI6dfj


amplitude, (d) maximum speed, (e) the displacement from the mean

position at t = 3sand (f) the velocity at t = 3s.

Watch Video Solution

11. Find time period of the function, y = sinωt + sin2ωt + sin3ωt

Watch Video Solution

12. F - x equation of a body of mass 2kg in SHM is  

F + 8x = 0.  

Here, F is in newton and x in meter. Find time period of oscillations.

A. 2.14s

B. 1s

C. 3.14s

D. None of these

https://dl.doubtnut.com/l/_RLdF6AgI6dfj
https://dl.doubtnut.com/l/_0my8NiJYQcXz
https://dl.doubtnut.com/l/_FMo3CZ5pVHGS


Answer: C

Watch Video Solution

13. Acceleration of a particle in SHM at displacement x = 10cm (from the

mean position is a = - 2.5cm /s2). Find time period of oscillations.

Watch Video Solution

14. Find the period of a vertical spring - block system by both methods.

Watch Video Solution

15. A block with a mass of 3.00kg is suspended from an ideal spring having

negligible mass and stretches the spring by 0.2m. 

(a) What is the force constant of the spring? 

(b) What is the period of oscillation of the block if it is pulled down and

released ?

https://dl.doubtnut.com/l/_FMo3CZ5pVHGS
https://dl.doubtnut.com/l/_OZQKur7ZWwTZ
https://dl.doubtnut.com/l/_Pkn81mzRgiw4
https://dl.doubtnut.com/l/_b3FhBBCBjbtx


Example Type 1

Watch Video Solution

16. Find the displacement equation of the simple harmonic motion

obtained by combining the motion. 

x1 = 2sinωt, x2 = 4sin ωt +
π
6

 and x3 = 6sin ωt +
π
3

Watch Video Solution

( ) ( )

1. x - t equation of a particle executing SHM is  

x = Acos ωt - 45 ∘   

Find the point from where particle starts its journey and the direction of

its initial velocity.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_b3FhBBCBjbtx
https://dl.doubtnut.com/l/_iPGItwZ1gEb3
https://dl.doubtnut.com/l/_8xovATL4Xt18


Example Type 2

Example Type 3

Example Type 4

1. A particle in SHM starts its journey (at t = 0) from x = -
A
2

 in negetive

direction. Write x - t eqution corresponding to given condition. Angular

freqency of oscillations is ω.

Watch Video Solution

1. In terms of time period of oscillations T, �nd the shortest time in

moving a particle from +
A
2  to -

√3

2 .

Watch Video Solution

https://dl.doubtnut.com/l/_2V7jw0MEDwKq
https://dl.doubtnut.com/l/_pxbbIFbelyAD


Example Type 5

1. Two SHM particles P1 and p2 start from +
A
2

 and -
√3A

2
, both in negative

directions. Find the time (in terms of T) when they collide. Both particles

have same omega, A and T and the execute SHM along the same line.

Watch Video Solution

1. A mass is suspended separately by two springs and the time periods in

the two cases are T1 and T2. Now the same mass is connected in parallel 

K = K1 + K2  with the springs and the time is suppose TP. Similarly

time period in series is TS, then �nd the relation between T1, T2 and TP in

the �rst case and T1, T2 and TS in the second case.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_YcK4SSvgYNps
https://dl.doubtnut.com/l/_o7sqcW6EMpG9


2. Time period of a block with a spring is T0. Now ,the spring is cut in two

parts in the ratio 2: 3. Now �nd the time period of same block with the

smaller part of the spring.

Watch Video Solution

3. With the assumption of no slipping, determine the mass m of the block

which must be placed on the top of a 6kg cart in order that the system

period is 0.75s. What is the minimum coe�cient of static friction μs for

which the block will not slip relative to the cart is displaced 50mm from

the equilibrium position and released? Take g = 9.8m /s2 .  

Watch Video Solution

( )

https://dl.doubtnut.com/l/_zOXFa4mQEoTe
https://dl.doubtnut.com/l/_A8XfThWIiPDc


4. A block is kept is kept over a horizontal platform, executing vertical

SHM of angular frequency ω. Find maximum amplitude of oscillations, so

that the block does not leave contact with the platform.

Watch Video Solution

5. A particle of mass m is attached with three springs A, B and C of equal

force constancts k as shown in �gure. The particle is pushed slightly

https://dl.doubtnut.com/l/_pcWU8Rihb5IO
https://dl.doubtnut.com/l/_xhnuOvcIDQFy


against the spring C and released. Find the time period of oscillation.  

.

Watch Video Solution

https://dl.doubtnut.com/l/_xhnuOvcIDQFy


6. A spring block system is kept inside a lift moving with a constant

velocity v0 as shown in �gure. Block is in equilibrium and at rest with

respect to lift. The lift is suddenly stoped at time t = 0. Taking upward

direction as the positive direction, write x - t equation of the block.

Watch Video Solution

7. One end of an ideal spring is �xed to a wall at origin O and axis of

spring is parallel to x-axis. A block of mass m = 1kg is attached to free end

of the spring and it is performing SHM. Equation of position of the block

in co-ordinate system shown in �gure is x = 10 + 3sin(10t). Here, t is in

second and x in cm. Another block of mass M = 3kg, moving towards the

origin with velocity 30cm /s collides with the block performing SHM at 

t = 0 and gets stuck to it. Calculate  

 

(a) new amplitude of oscillations, 

(b) neweqution for position of the combined body, 

( c) loss of energy during collision. Neglect friction.

https://dl.doubtnut.com/l/_PSrIueKRIM2Q
https://dl.doubtnut.com/l/_V5uRDgCbRR7h


Example Type 6

Watch Video Solution

1. A pendulum has a period T for small osillations. An obstacle is placed

directly beneath the pivot, so that only the lowest one - quarter of the

string can follow the pendulum bob when it swings to the left of its

resting position. The pendulum is released from rest at a certain point.

How long will it take to return to that point again ? In answering this

question, you may assume that the angle between the moving string and

https://dl.doubtnut.com/l/_V5uRDgCbRR7h
https://dl.doubtnut.com/l/_ZNpMy1L6dOV0


the vertical stays small throughout the motion. 

Watch Video Solution

2. A block of mass 100g attached to a spring ofsti�ness 100N /Mis lying on

a frictionless �oor as shown. The block is moved to compress the spring

by 10cm and released. If the collation with the wall is elastic then �nd the

https://dl.doubtnut.com/l/_ZNpMy1L6dOV0
https://dl.doubtnut.com/l/_d2mn248FG9JM


time period of oscillations. 

Watch Video Solution

3. Two light springs of force constants (k_1 and k_2) and a block of mass

(m) are in one line (AB) on a smooth horizontal table such that one end

of each spring is �xed on rigid supports and the other end is free as

shown in the �gure. The distance (CD) between the free ends of the

springs is (60 cms). If the block moves along (AB) with a velocity (120

cm//sec) in between the springs, calculate the period of oscillation of the

block k1 = 1.8N /m, k2 = 3.2N /m, m = 200gm .  

(##JMA_CHMO_C10_026_Q01##).

Watch Video Solution

)

https://dl.doubtnut.com/l/_d2mn248FG9JM
https://dl.doubtnut.com/l/_TLD5uu5ig8lL


Example Type 7

4. A block is released from point A as shown in �gure .All surfaces are

smooth and there is no loss of mechnical energy anywhere. Find the time

period of oscillation of block. 

Watch Video Solution

https://dl.doubtnut.com/l/_TLD5uu5ig8lL
https://dl.doubtnut.com/l/_LBTXElHOKejv


Example Type 8

Example Type 9

1. A simple pendulum of length l is suspended from the celing of a cart

which is sliding without friction on as inclined plane of inclination theta .

What will be the time period of the pendulum?

Watch Video Solution

1. A block in SHM starts from +A position. Write S - t equation of the

block, if S is measured from -A.

Watch Video Solution

1. A spring block system is kept inside the smooth surface of a trolley as

shown in �nger.

https://dl.doubtnut.com/l/_3q41OrX5jGIQ
https://dl.doubtnut.com/l/_bai0Kb3jGO0c
https://dl.doubtnut.com/l/_y4IgiqMMzNk6


Example Type 10

  

At t = 0 trolley is given an acceleration 'a' in the direction shown in �gure.

Write S - t equation of the block  

(a) with respect to trolley. 

(b) with respect to ground.

Watch Video Solution

1. x - t equation of a particle in SHM is  

x = (4cm)cos
π
2
t   

Here ,t is in seconds. Find the distance travelled by the particle in �rst

three seconds.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_y4IgiqMMzNk6
https://dl.doubtnut.com/l/_JKjxn4JAzV7m


Example Type 11

1. For a particle executing SHM, the displacement x is given by x = Acosωt.

Identify the graph which represents the variation of potential energy

(PE) as a function of time t and displacement x.  

  

(a) I, III  

(b) II, IV (c ) II, III  

(d) I, IV

Watch Video Solution

https://dl.doubtnut.com/l/_JKjxn4JAzV7m
https://dl.doubtnut.com/l/_dtRDPstUWIhK


Example Type 12

2. x - t graph of a particle in SHM is  

 

At time t = t0, what are the signs of v and a of the particle?

Watch Video Solution

1. The system shown in the �gure can move on a smooth surface. They are

initially compressed by 6cm and then released, then choose the correct

options. 

https://dl.doubtnut.com/l/_uzNawdZlHYsn
https://dl.doubtnut.com/l/_XVJ9ZdK3ofaY


Example Type 13

 

(a) The system performs, SHM with time period 
π
10

s  

(b) The block of mass 3kg perform SHM with amplitude 4cm  

( c) The block of mass 6kg will have maximum momentum of 2.40kg - m /s 

(d) The time periods of two blocks are in the ratio of 1: √2

Watch Video Solution

1. A plank of mass 'm' and area of cross - section A is �oating in a non -

viscous liquid of desity ρ. When displaced slightly from the mean position,

it starts oscillating. Prove that oscillations are simple harmonic and �nd

https://dl.doubtnut.com/l/_XVJ9ZdK3ofaY
https://dl.doubtnut.com/l/_CnQyesZp7v3w


its time period. 

Watch Video Solution

2. A plank of mass 'm' and area of cross - section A is �oating as shown in

�gure. When slightly displaced from mean position, plank starts

https://dl.doubtnut.com/l/_CnQyesZp7v3w
https://dl.doubtnut.com/l/_slN8Edz3hOOc


oscillations. Find time period of these osillations. 

Watch Video Solution

3. Figure shows a system consisting of a massles pulley, a spring of force

constant k and a block of mass m. If the block is sligthtly displaced

vertically down from its equilibrium and released, �nd the period of its

https://dl.doubtnut.com/l/_slN8Edz3hOOc
https://dl.doubtnut.com/l/_KguIUjb7tJN0


Miscellaneous Examples

vertical oscillation in cases (a) and (b). 

Watch Video Solution

1. For a two body oscillator system, prove the relation, 

T = 2π
μ
k

  √

https://dl.doubtnut.com/l/_KguIUjb7tJN0
https://dl.doubtnut.com/l/_1AqdQbyvNgSl


where, μ =
m1m2

m1 + m2

=  reduced mass.

Watch Video Solution

( )

2. Two particles move parallel to x -  axis about the origin with same

amplitude 'a' and frequency ω. At a certain instant they are found at a

distance a /3 from the origin on opposite sides but their velocities are in

the same direction. What is the phase di�erence between the two?

A. cos - 1 7
9

B. cos - 1 5
9

C. cos - 1 4
9

D. cos - 1 1
9

Answer: A

Watch Video Solution

( )
( )
( )
( )

https://dl.doubtnut.com/l/_1AqdQbyvNgSl
https://dl.doubtnut.com/l/_pHG7L7FcQX1Z
https://dl.doubtnut.com/l/_xMUIlhfGZj6S


3. For the arrangement shown in �gure, the spring is initially compressed

by 3cm. When the spring is released the block collides with the wall and

rebounds to compress the spring again. 

  

(a) If the coe�cient of restitution is 
1

√2
 , �nd the maximum compression

in the spring after collision. 

(b) If the time starts at the instant when spring is released, �nd the

minimum time after which the block becomes stationary.

Watch Video Solution

4. A long uniform rod of length L and mass M is free to rotate in a

horizontal plane about a vertical axis through its one end 'O'. A spring of

force constant k is connected between one end of the rod and PQ. When

the rod is in equilibrium it is parallel to PQ.  

https://dl.doubtnut.com/l/_xMUIlhfGZj6S
https://dl.doubtnut.com/l/_X4B3xM87Zkkk


  

(a)What is the period of small oscillation that result when the rod is

rotated slightly and released ? 

(b) What will be the maximum speed of the displacement end of the rod,

if the amplitude of motion is θ0?

Watch Video Solution

5. A block with a mass of 2kg hangs without vibrating at the end of a

spring of spring constant 500N /m, which is attached to the ceiling of an

elevator. The elevator is moving upwards with an acceleration 
g
3

. At time

t = 0, the acceleration suddenly ceases. 

https://dl.doubtnut.com/l/_X4B3xM87Zkkk
https://dl.doubtnut.com/l/_6bJYSLWaDRAv


(a) What is the angular frequency of oscillation of the block after the

acceleration ceases ? 

(b) By what amount is the spring stretched during the time when the

elevator is accelerating ? 

(c )What is the amplitude of oscillation and initial phase angle observed

by a rider in the elevator in the equation, x = Asin(ωt + ϕ) ? Take the

upward direction to be positive. Take g = 10.0m /s2.

Watch Video Solution

6. Calculate the angular frequency of the system shown in �gure. Friction

is absent everywhere and the threads, spring and pulleys are mass-less.

Given that mA = mB = m.  

https://dl.doubtnut.com/l/_6bJYSLWaDRAv
https://dl.doubtnut.com/l/_2wwjqehE1GfD


Watch Video Solution

7. A solid sphere (radius = R) rolls without slipping in a cylindrical throuh

(radius = 5R). Findthe time period of small oscillations.  

Watch Video Solution

8. Consider the earth as a uniform sphere if mass M and radius R. Imagine

a straight smooth tunnel made through the earth which connects any

two points on its aurface. Show that the motion of a particle of mass m

along this tunnel under the action of gravitation would be simple

https://dl.doubtnut.com/l/_2wwjqehE1GfD
https://dl.doubtnut.com/l/_nDHrUecxN7km
https://dl.doubtnut.com/l/_qUcSigzISnRb


Level 1 Assertion And Reason

harmonic. Hence, determine the time that a particle would take to go

from one end to the other through the tunnel.

Watch Video Solution

1. Assertion : In x = Acosωt, x is the displacement measured from extreme

position. 

Reason : In the above equation x = A at time t = 0.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

https://dl.doubtnut.com/l/_qUcSigzISnRb
https://dl.doubtnut.com/l/_2l6kNEvDMSrt


Answer: D

Watch Video Solution

2. Assertion : Aparticle is under SHM along the x - axis. Its mean position

is x = 2, amplitude is A = 2 and angular frequency ω. At t = 0, particle is at

origin, then x - co-ordinate versus time equation of the particle will be 

x = - 2cosωt + 2.  

Reason : At t = 0 , particle is at rest.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

https://dl.doubtnut.com/l/_2l6kNEvDMSrt
https://dl.doubtnut.com/l/_ek3m2bGm7Fer


Watch Video Solution

3. Assertion : A spring block system is kept over a smooth surface as

shown in �gure. If a constant horizontal force F is applied on the block it

will start oscillating simple harmonically. 

 

Reason : Time period of oscillation is less then 2π
m
k

.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

√

https://dl.doubtnut.com/l/_ek3m2bGm7Fer
https://dl.doubtnut.com/l/_mmvg63gzsl4v


4. Assertion : Time taken by a particle in SHM to move from x = A to 

x =
√3A

2
 is same as the time taken by the particle to move from x =

√3A

2

to x =
A
2 .  

Reason : Corresponding angles rotated is the reference circle are same in

the given time intervals.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mmvg63gzsl4v
https://dl.doubtnut.com/l/_oKyv4BJujwOa
https://dl.doubtnut.com/l/_uBgJ6akJkfYO


5. Assertion : Path of a particle in SHM is always a straight line. 

Reason : All straight line motions are not simple harmonic.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

6. Assertion : In spring block system if length of spring and mass of block

both are halved, then angular frequency of oscillations will remain

unchanged. 

Reason : Angular frequency is given by ω =
k
m  .√

https://dl.doubtnut.com/l/_uBgJ6akJkfYO
https://dl.doubtnut.com/l/_UjU3JX9Q8Peh


A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

7. Assertion : All small oscillation are simple harmonic in nature. 

Reason : Oscillation of spring block system are always simple harmonic

whether amplitude is small or large.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

https://dl.doubtnut.com/l/_UjU3JX9Q8Peh
https://dl.doubtnut.com/l/_R28IwryCcXmu


B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

8. Assertion : In x = Acosωt, the dot product of acceleration and velocity is

positive for time interval 0 < t <
π

2ω
. Reason : Angle between them is 0 ∘  .

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

https://dl.doubtnut.com/l/_R28IwryCcXmu
https://dl.doubtnut.com/l/_4YPmY9swC4uL


D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

9. Assertion : For a given simple harmonic motion displacement (from the

mean position) and acceleration have a constant ratio. 

Reason : T = 2π
displacement
acceleration

.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

√| |

https://dl.doubtnut.com/l/_4YPmY9swC4uL
https://dl.doubtnut.com/l/_N0SJBDwPwS5e


Watch Video Solution

10. Assertion : We can call circular motion also as simple harmonic

motion. 

Reason : Angular velocity in uniform circular motion and angular

frequency in simple harmonic motion have the same meanings.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_N0SJBDwPwS5e
https://dl.doubtnut.com/l/_jYUVgqsPcqjL


Level 1 Single Correct

1. A simple harmonic oscillation has an amplitude A and time period T.

The time required to travel from x = A to x =
A
2

 is

A. 
T
6

B. 
T
4

C. 
T
3

D. 
T
12

Answer: A

Watch Video Solution

2. The potential energy of a particle executing SHM varies sinusoidally

with frequency f. The frequency of oscillation of the particle will be

A. 
f
2

https://dl.doubtnut.com/l/_7Wi0ZBWy1TOy
https://dl.doubtnut.com/l/_ddt4z7pLUibh


B. 
f

√2

C. f

D. 2f

Answer: A

Watch Video Solution

3. For a particle undergoing simple harmonic motion, the velocity is

plotted against displacement. The curve will be

A. a straight line

B. a parabola

C. a circle

D. an ellipse

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ddt4z7pLUibh
https://dl.doubtnut.com/l/_JO4mFVUVC9vs


4. A simple pendulum is made of bob which is a hollow sphere full of sand

suspended by means of a wire. If all the sand is drained out, the period of

the pendulum will

A. increase

B. decrease

C. remian same

D. become erratic

Answer: C

Watch Video Solution

5. Two simple harmonic motions are given by y1 = asin
π
2

t + ϕ  and 

y2 = bsin
2π
3

t + ϕ . The phase di�erence between these after 1s is

A. zero

[( ) ]
[( ) ]

https://dl.doubtnut.com/l/_JO4mFVUVC9vs
https://dl.doubtnut.com/l/_c4u5R5G1pSMX
https://dl.doubtnut.com/l/_mZsJuwRza7gS


B. π /2

C. π /4

D. π /6

Answer: D

Watch Video Solution

6. A particle starts performing simple harmonic motion. Its amplitude is A.

At one time its speed is half that of the maximum speed. At this moment

the displacement is

A. 
√2A

3

B. 
√3A

2

C. 
2A

√3

D. 
3A

√2

Answer: B

https://dl.doubtnut.com/l/_mZsJuwRza7gS
https://dl.doubtnut.com/l/_c2QTgCwnrch4


Watch Video Solution

7. Which of the following is not simple harmonic function ?

A. y = asin2ωt + bcos2ωt

B. y = asinωt + bcos2ωt

C. y = 1 - 2sin2ωt

D. y = √a2 + b2 sinωtcosωt

Answer: B

Watch Video Solution

( )

8. The disperod of a particle varies according to the relation

x = 4(cosπt + sinπt). The amplitude of the particle is.

A. 8 units

B. 2 units

https://dl.doubtnut.com/l/_c2QTgCwnrch4
https://dl.doubtnut.com/l/_RiSzANeAMTxB
https://dl.doubtnut.com/l/_LV3Iop0d7H8O


C. 4sunits

D. 4√2 units

Answer: D

Watch Video Solution

9. Two pendulums X and Y of time periods 4s and 4.2s are made to vibrate

simultaneously. They are initially in same phase. After how many vibration

of X, they will be in the same phase again ?

A. 30

B. 25

C. 21

D. 26

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_LV3Iop0d7H8O
https://dl.doubtnut.com/l/_t6XWHgcWU6n0


10. A mass M is suspended from a massless spring. An additional mass m

stretches the spring further by a distance x. The combined mass will

oscillate with a period

A. 2π
(M + m)x

mg

B. 2π
mg

(M + m)x

C. 2π
(M + m)
mgx

D. 
π
2

mg
(M + m)x

Answer: A

Watch Video Solution

√{ }
√{ }
√{ }
√{ }

11. Two bodies P and Q of equal masses are suspended from two separate

massless springs of force constants k1 and k2 respectively. If the two

https://dl.doubtnut.com/l/_t6XWHgcWU6n0
https://dl.doubtnut.com/l/_youZ7C1CtpTb
https://dl.doubtnut.com/l/_Cb6tAqo5rrgP


bodies oscillate vertically such that their maximum velocities are equal.

The ratio of the amplitude of P to that of Q is

A. 
k1

k2

B. 
k1

k2

C. 
k2

k1

D. 
k2

k1

Answer: C

Watch Video Solution

√

√

12. A disc of radius R is pivoted at its rim. The period for small oscillations

about an axis perpendicular to the plane of disc is

A. 2π
√R
g

B. 2π
2R
g√

https://dl.doubtnut.com/l/_Cb6tAqo5rrgP
https://dl.doubtnut.com/l/_Xm1iPFYEFioG


C. 2π
2π
3g

D. 2π
3R
2g

Answer: D

Watch Video Solution

√
√

13. Identify the correct variation of potential energy U as a function of

displacement x from mean position (or x2) of a harmonic oscillator (U at

mean position = 0)

A. 

B. 

C. 

D. None of these

Answer: C

https://dl.doubtnut.com/l/_Xm1iPFYEFioG
https://dl.doubtnut.com/l/_1wbHllatfQfi


Watch Video Solution

14. If the length of a simple pendulum is equal to the radius of the earth,

its time period will be

A. 2π√R /g

B. 2π√R /2g

C. 2π√2R /g

D. in�nite

Answer: B

Watch Video Solution

15. The displacement - time (x - t) graph of a particle executing simple

harmonic motion is shown in �gure. The correct variation of net force F

https://dl.doubtnut.com/l/_1wbHllatfQfi
https://dl.doubtnut.com/l/_3sqcJPTyLGHm
https://dl.doubtnut.com/l/_vhOhDmxH5YW9


action on the particle as a function of time is 

A. 

B. 

C. 

https://dl.doubtnut.com/l/_vhOhDmxH5YW9


D. 

Answer: B

Watch Video Solution

16. In the �gure shown the time period and the amplitude respectively,

when m is left from rest when spring is relaxed are (the inclined plane is

smooth) 

A. 2π
m
k

,
mgsinθ

k√

https://dl.doubtnut.com/l/_vhOhDmxH5YW9
https://dl.doubtnut.com/l/_jYweekjX3hRi


B. 2π
msinθ
k

, 
2mgsinθ

k

C. 2π
m
k

, 
mgcosθ

k

D. None of these

Answer: A

Watch Video Solution

√
√

17. The equation of motion of a particle of mass 1g is 
d2x

dt2
+ π2x = 0, where

x is displacement (in m) from mean position. The frequency of oscillation

is (in Hz)

A. 1/2

B. 2

C. 5√10

D. 1/5√10

Answer: A

https://dl.doubtnut.com/l/_jYweekjX3hRi
https://dl.doubtnut.com/l/_waqJhbwhPlWt


Watch Video Solution

18. The spring as shown in �gure is kept in a stretched position with

extension x when the system is released. Assuming the horizontal surface

to be frictionless, the frequency of oscillation is 

A. 
1

2π
k(M + m)

Mm

B. 
1

2π
mM

k(M + m)

C. 
1

2π
kM

m + M

D. 
1

2π
km

M + m

Answer: A

Watch Video Solution

√[ ]
√[ ]
√[ ]
√[ ]

https://dl.doubtnut.com/l/_waqJhbwhPlWt
https://dl.doubtnut.com/l/_IedF2PrTVaiO


19. The mass and diameter of a planet are twice those of earth. What will

be the period of oscillation of a pendulum on this plenet. If is a second's

pendulum on earth?

A. √2s

B. 2√2s

C. 
1

√2
s

D. 
1

2√2
s

Answer: B

Watch Video Solution

20. The resultant amplitude due to superposition of three simple

harmonic motions x1 = 3sinωt,  

x2 = 5sin ωt + 37 ∘  and x3 = - 15cosωt is( )

https://dl.doubtnut.com/l/_IedF2PrTVaiO
https://dl.doubtnut.com/l/_B7hoQcxQkJfv
https://dl.doubtnut.com/l/_YRdJkSTcQlLt


A. 18

B. 10

C. 12

D. None of these

Answer: D

Watch Video Solution

21. Two SHMs s1 = asinωt and s2 = bsinωt are superimposed on a particle.

The s1 and s2 are along the direction which makes 37 ∘  to each other

A. the particle will perform SHM

B. the path of particle is straight line

C. Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: C

https://dl.doubtnut.com/l/_YRdJkSTcQlLt
https://dl.doubtnut.com/l/_VdYpTTejJUCF


Watch Video Solution

22. The amplitude of a particle executing SHM about O is 10cm. Then

A. when the KE is 0.64 times of its maximumKE, its displacement is 

6cm from O

B. its speed is half the maximum speed when its displacement is half

the maximum displacement

C. Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: A

Watch Video Solution

23. A particle is attached to a vertical spring and is pulled down a

distance 4cm below its equilibrium and is released from rest. The initial

https://dl.doubtnut.com/l/_VdYpTTejJUCF
https://dl.doubtnut.com/l/_DMTlP6EeyfHi
https://dl.doubtnut.com/l/_R44PnUe7wNay


upward acceleration is 0.5ms - 2. The angular frequency of oscillation is

A. 3.53rad /s

B. 0.28rad /s

C. 1.25rad /s

D. 0.08rad /s

Answer: A

Watch Video Solution

24. A block of mass 1kg is kept on smooth �oor of a truck. One end of a

spring of force constant 100N /m is attached to the block and other end is

attached to the body of truck as shown in the �gure. At t = 0, truck

begins to move with constant acceleration 2m /s2. The amplitude of

https://dl.doubtnut.com/l/_R44PnUe7wNay
https://dl.doubtnut.com/l/_I186NsBdcfwH


Level 1 Subjective

oscillation of block relative to the �oor of truck is 

A. 0.06m

B. 0.02m

C. 0.04m

D. 0.03m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_I186NsBdcfwH
https://dl.doubtnut.com/l/_GTjAMHoVvniu


1. Find the period of oscillation of the system shown in �gure. 

https://dl.doubtnut.com/l/_GTjAMHoVvniu


Watch Video Solution

2. A block of mass 0.2 kg is attached to a mass less spring of force

constant 80 N/m as shown in �gure. Find the period of oscillation. Take

g = 10m /s2. Neglect friction  

Watch Video Solution

https://dl.doubtnut.com/l/_GTjAMHoVvniu
https://dl.doubtnut.com/l/_rms5TYM250va
https://dl.doubtnut.com/l/_CqWSpKKAkdtg


3. A body of weight 27N hangs on a long spring of such sti�ness that an

extra force of 9N stretches the spring by 0.05m. If the body is pulled

downward and released, what is the period ?

Watch Video Solution

4. A clock with an iron pendulum keeps correct time at 20 ∘C. How much

time will it lose or gain in a day if the temperature changes to 40 ∘C.

Thermal coe�cient of liner expansion α = 0.000012per ∘C.

Watch Video Solution

5. A 50g mass hangs at the end of a massless spring. When 20g more are

added to the end of the spring, it stretches 7.0cm more. (a) Find the

spring constant. (b) If the 20g are now removed, what will be the period

of the motion ?

Watch Video Solution

https://dl.doubtnut.com/l/_CqWSpKKAkdtg
https://dl.doubtnut.com/l/_5jhgqCvGMWTH
https://dl.doubtnut.com/l/_llxsMMbEqbfg
https://dl.doubtnut.com/l/_I5L3kcXJDowa


6. An object suspended from a spring exhibits oscillations of period T.

Now ,the spring is cut in half and the two halves are used to support the

same object, as shown in �gure. Show that the new period of oscillation is

T /2.  

.

Watch Video Solution

https://dl.doubtnut.com/l/_I5L3kcXJDowa


7. The string, spring and the pulley shown in �gure are light. Find the time

period of the mass m.  

Watch Video Solution

8. A simple pendulum with a solid metal bob has a period T. What will be

the period of the same pendulum if it is made to oscillate in a non -

https://dl.doubtnut.com/l/_I5L3kcXJDowa
https://dl.doubtnut.com/l/_8dqAv5jeMuF9
https://dl.doubtnut.com/l/_ZiYlTbINRhU8


viscous liquid of density one - tenth of the of the metal of the bob ?

Watch Video Solution

9. A particle moves under the force F(x) = x2 - 6x N, where x is in

metres. For small displacements from the origin what is the force

constant in the simple harmonic motion approximation ?

Watch Video Solution

( )

10. The initial position and velocity of a body moving in SHM with period

T = 0.25s are x = 5.0cm and v = 218cm /s. What are the amplitude and

phase constant of the motion ?

Watch Video Solution

11. A point particle if mass 0.1kg is executing SHM of amplitude 0.1m.

When the particle passes through the mean position, its kinetic energy is

https://dl.doubtnut.com/l/_ZiYlTbINRhU8
https://dl.doubtnut.com/l/_0JnEu2g295v6
https://dl.doubtnut.com/l/_DxL9ywSdw2VZ
https://dl.doubtnut.com/l/_awoaEmzmqd4Y


8 × 10 - 3J. Write down the equation of motion of this particle when the

initial phase of oscillation is 45 ∘ .

Watch Video Solution

12. Potential energy of a particle in SHM along x - axis is gives by 

U = 10 + (x - 2)2  

Here, U is in joule and x in metre. Total mechanical energy of the particle

is 26J. Mass of the particle is 2kg. Find  

(a) angular frequency of SHM, 

(b) potential energy and kinetic energy at mean position and extreme

position, 

(c ) amplitude of oscillation, 

(d) x - coordinates between which particle oscillates.

Watch Video Solution

13. A simple pendulum is taken at a place where its separation from the

earth's surface is equal to the radius of the earth. Calculate the time

https://dl.doubtnut.com/l/_awoaEmzmqd4Y
https://dl.doubtnut.com/l/_ROoVY7xb3T2X
https://dl.doubtnut.com/l/_3AcJv4hNFYNJ


period of small oscillation if the length of the string is 1.0m. Take 

g = π2m /s2 at the surface of the earth.

A. 15s

B. 10s

C. 7s

D. 4s

Answer: D

Watch Video Solution

14. A solid cylinder of mass M = 10kg and cross - sectional area A = 20cm2

is suspended by a spring of force contant k = 100N /m and hangs

partically immersed in water. Calculate the period of small oscillation of

the cylinder.

Watch Video Solution

https://dl.doubtnut.com/l/_3AcJv4hNFYNJ
https://dl.doubtnut.com/l/_fefYM0Z0MGYT
https://dl.doubtnut.com/l/_c4A1kh8n7CtX


15. A simple pendulum of length l and mass m is suspended in a car that

is moving with constant speed v around a circle of radius r. Find the

period of oscillation and equilibrium position of the pendulum.

Watch Video Solution

16. A body of mass 0.10kg is attached to vertical massless spring with

force constant 4.0 × 103N /m. The body is displaced 10.0cm from its

equilibrium position and released. How much time elapses as the body

moves from a point 8.0cm on one side of the equilibrium position to a

point 6.0cm on the same side of the equilibrium position ?

Watch Video Solution

17. A body of mass 200g is in equibrium at x = 0 under the in�uence of a

force F(x) = - 100x + 10x2 N.  

(a) If the body is displacement a small distance from equilibrium, what is

the period of its oscillations ? 

( )

https://dl.doubtnut.com/l/_c4A1kh8n7CtX
https://dl.doubtnut.com/l/_W2rPkKo2Nvfg
https://dl.doubtnut.com/l/_CpkiUaevH9w8


(b) If the amplitude is 4.0cm, by how much do we eror in assuming that 

F(x) = - kx at the end points of the motion.

Watch Video Solution

18. A ring of radius r is suspended from a point on its circumference.

Determine its angular frequency of small oscillations. 

Watch Video Solution

https://dl.doubtnut.com/l/_CpkiUaevH9w8
https://dl.doubtnut.com/l/_biVMfK4wy6Cw
https://dl.doubtnut.com/l/_4I5BHk6QHTIW


19. A spring mass system is hanging from the celling of an elevator in

equilibrium. The elevator suddenly starts accelerating upwards with

acceleration a. Find 

  

(a) the frequency and 

(b) the amplitude of the resulting SHM.

Watch Video Solution

https://dl.doubtnut.com/l/_4I5BHk6QHTIW


20. A body makes angular simple harmonic motion of amplitude π /10rad

and time period 0.05s. If the body is at a displacement θ = π /10rad at 

t = 0, write the equation giving angular displacement as a function of

time.

Watch Video Solution

21. A particle executes simple harmonic motion of period 16s. Two

seconds later after it passes through the center of oscillation its velocity

is found to be 2m /s. Find the amplitude.

Watch Video Solution

22. A simple pendulum consists of a small sphere of mass m suspended by

a thread of length l. the sphere carries a positive charge q. The pendulum

is placed in a uniform electric �eld of strength E directed vertically

upwards. With what period will pendulum oscillate if the electrostatic

force acting on the sphere is less than the gravitational force ?

https://dl.doubtnut.com/l/_k0gY4TypCqqa
https://dl.doubtnut.com/l/_1y6rxrK955yd
https://dl.doubtnut.com/l/_FE8fQQop5Vwx


Watch Video Solution

23. Find the period of oscillation of a pendulum of length l if its point of

suspension is 

(a) moving vertically up with acceleration a 

(b) moving vertically down with acceleration a( < g)  

(c) failing freely under gravity 

moving horizontal with acceleration a.

Watch Video Solution

24. A block with mass M attached to a horizontal spring with force

constant k is moving with simple harmonic motion having amplitude A1.

At the instant when the block passes through its equilibrium position a

lump of putty with mass m is dropped vertically on the block from a very

small height and sticks to it. 

(a) Find the new amplitude and period. 

https://dl.doubtnut.com/l/_FE8fQQop5Vwx
https://dl.doubtnut.com/l/_FTfhAB08cNKc
https://dl.doubtnut.com/l/_tsUbL2U2THKt


(b) Repeat part (a) for the case in which the putty is dropped on the block

when it is at one end of its path.

Watch Video Solution

25. A bullet of mass m strikes a block of mass M. The bullet remains

embedded in the block. Find the amplitude of the resulting SHM. 

Watch Video Solution

26. An annular ring of internal and outer radii r and R respectively

oscillates in a vertical plane about a horizontal axis perpendicular to its

plane and passing through a point on its outer edge. Calculate its time

period and show that the length of an equivalent simple pendulum is 
3R
2

as r → 0 and 2R as r → R.

https://dl.doubtnut.com/l/_tsUbL2U2THKt
https://dl.doubtnut.com/l/_5e4OkYc8QzaR
https://dl.doubtnut.com/l/_4QVezqNuz0ki


Watch Video Solution

27. A body of mass 200g oscillates about a horizontal axis at a distance of

20cm from its centre of gravity . If the length of the equivalent simple

pendulum is 35cm, �nd its moment of inertia about the point of

suspension.

Watch Video Solution

28. Show that the period of oscillation of simple pendulum at depth h

below earth's surface is inversely proportional to √R - h , where R is the

radius of earth. Find out the time period of a second pendulum at a

depth R /2 from the earth's surface ?

Watch Video Solution

29. The period of a particle in SHM is 8s. At t = 0 it is in its equilibrium

position. 

https://dl.doubtnut.com/l/_4QVezqNuz0ki
https://dl.doubtnut.com/l/_5DiglZhvuVuA
https://dl.doubtnut.com/l/_TkIFiYeoWOot
https://dl.doubtnut.com/l/_b2XRd9Cstxcp


(a) Compare the distance travelled in the �rst 4s and the second 4s.  

(b) Compare the distance travelled in the �rst 2s and the second 2s.

Watch Video Solution

30. (a) The motion of the particle in simple harmonic motion is given by

x = asinωt. If its speed is u, when the displacement is x1 and speed is v,

when the displacement is x2, show that the amplitude of the motion is  

A =
v2x2

1 - u2x2
2

v2 - u2

1 / 2

  

(b) A particle is moving with simple harmonic motion is a straight line.

When the distance of the particle from the equilibrium position has the

values x1 and x2 the corresponding values of velocity are u1 and u2, show

that the period is 

T = 2π
x2

2 - x2
1

u2
1 - u2

2

1 / 2

Watch Video Solution

[ ]

[ ]

https://dl.doubtnut.com/l/_b2XRd9Cstxcp
https://dl.doubtnut.com/l/_5lyzxsKh6mBi
https://dl.doubtnut.com/l/_Hk1R5rkHafGL


31. Show that the combined spring energy and gravitational energy for a

mass m hanging from a light spring of force constant k can be expressed

as U0 +
1
2
ky2, where y is the distance above or below the equilibrium

position and U0 is constant.

Watch Video Solution

32. The masses in �gure slide on a frictionless table. m1 but not m2, is

fastened to the spring. If now m1 and m2 are pushed to the left , so that

the spring is compressed a distance d, what will be the amplitude of the

oscillation of m1 after the spring system is released ?  

Watch Video Solution

https://dl.doubtnut.com/l/_Hk1R5rkHafGL
https://dl.doubtnut.com/l/_kDuk6FxFSqew
https://dl.doubtnut.com/l/_TmLhzGQDwDPO


33. The spring shown in �gure is unstretched when a man starts pulling

on the cord. The mass of the block is M. If the man exerts a constant force

F, �nd  

  

(a) the amplitude and the time period of the motion of the block, 

(b) the energy stored in the spring when the block passes through the

equilibrium position and 

(c) the kinetic energy of the block at this position.

Watch Video Solution

https://dl.doubtnut.com/l/_TmLhzGQDwDPO


34. In �gure, k = 100N /m, M = 1kg and F = 10N  

  

(a) Find the compression of the spring in the equilibrium position 

(b) A sharp blow by some external agent imparts a speed of 2m /s to the

block towards left. Find the sum of the potential energy of the spring and

the kinetic energy of the block at this instant. 

(c) Find the time period of the resulting simple harmonic motion. 

(d) Find the amplitude. 

(e) Write the potential energy of the spring when the block is at the left

estreme. 

(f) Write the potential energy of the spring when the block is at the right

extreme. 

The answers of (b), (e) and (f) are di�erent. Explain why this does not

violate the principle of conservation of energy ?

https://dl.doubtnut.com/l/_MgK9ntvCXt5L


Watch Video Solution

35. Pendulum A is a physical pendulum made from a thin, rigid and

uniform rod whose length is d. One end of this rod is attached to the

ceiling by a frictionless hinge, so that the rod is free to swing back and

forth. Pendulum B is a simple pendulum whose length is also d. Obtain

the ratio 
TA
TB

 of their periods for small angle oscillations.

Watch Video Solution

36. A solid cylinder of mass m is attached to a horizontal spring with force

constant k. The cylinder can roll without slipping along the horizontal

plane. (See the accompanying �gure.) Show that the center of mass of the

cylinder executes simple harmonic motion with a period T = 2π
3m
2k

, if√

https://dl.doubtnut.com/l/_MgK9ntvCXt5L
https://dl.doubtnut.com/l/_iO5MN9M85pCx
https://dl.doubtnut.com/l/_mYdYX5DMOR5w


displaced from mean position. 

Watch Video Solution

37. A cord is attached between a 0.50 kg block and a string with force

constant k = 20N /m.The other end of the spring is attrached to the wall

and the cord is placed over a pulley I = 0.60MR2  of mass 5.0 kg and

radius 0.50 m.(See the accompanying �gure.) Assuming no slipping occurs

what is the frequency of the oscillations when the body is set into motion

( )

https://dl.doubtnut.com/l/_mYdYX5DMOR5w
https://dl.doubtnut.com/l/_AJ1QdftYAXe3


?

Watch Video Solution

38. Two linear SHM of equal amplitudes A and frequencies ω and 2ω are

impressed on a particle along x and y - axes respectively. If the initial

phase di�erence between them is π /2. Find the resultant path followed

by the particle.

Watch Video Solution

https://dl.doubtnut.com/l/_AJ1QdftYAXe3
https://dl.doubtnut.com/l/_b3gfFEbfiPCt


Level 2 Single Correct

39. A particle is subjected to two simple harmonic motions given by 

x1 = 2.0sin(100πt) and x2 = 2.0sin(120πt + π /3)  

where, x is in cm and t in second. Find the displacement of the particle at  

(a) t = 0.0125,  

(b) t = 0.025.

Watch Video Solution

1. A particle of mass 2kg moves in simple harmonic motion and its

potential energy U varies with position x as shown. The period of

https://dl.doubtnut.com/l/_DZhyhBCmyyQc
https://dl.doubtnut.com/l/_JVCIOpAtTkqz


oscillation of the particle is 

A. 
2π
5
s

B. 2
√2π

5
s

C. 
√2π

5
s

D. 
4π
5
s

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_JVCIOpAtTkqz


Watch Video Solution

2. In the �gure shown, a spring mass system is placed on a horizontal

smooth surface in between two vertical rigid walls W1 and W2. One end of

spring is �xed with wall W1 and other end is attached with mass m which

is free to move. Initially, spring is tension free and having natural length

l0. Mass m is compressed through a distance a and released. Taking the

collision between wall W2 and mass m as elastic and K as spring constant,

the average force exerted by mass m on wall W2 in one oscillation of

https://dl.doubtnut.com/l/_JVCIOpAtTkqz
https://dl.doubtnut.com/l/_7vH5TgUozYnc


block is 

A. 
2aK
π

B. 
2ma
π

C. 
aK
π

D. 
2aK
m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7vH5TgUozYnc


3. Two simple harmonic motion are represrnted by the following equation

y1 = 40sinωt and y2 = 10(sinωt + ccosωt). If their displacement amplitudes

are equal, then the value of c (in appropriate units) is

A. √13

B. √15

C. √17

D. 4

Answer: B

Watch Video Solution

4. A particle executes simple harmonic motion with frequqncy 2.5Hz and

amplitude 2m. The speed of the particle 0.3s after crossing, the

equilibrium position is

https://dl.doubtnut.com/l/_7vH5TgUozYnc
https://dl.doubtnut.com/l/_TGLR9KsdXsmq
https://dl.doubtnut.com/l/_OsMZDorsEEQT


A. zero

B. 2πm /s

C. 4πm /s

D. πm /s

Answer: A

Watch Video Solution

5. A particle oscillates simple harmonic motion with a period of 16s. Two

second after crossing the equilibrium position its velocity becomes 1m /s.

The amplitude is

A. 
π
4
m

B. 8
√2

π
m

C. 
8
π
m

D. 4
√2

π m

https://dl.doubtnut.com/l/_OsMZDorsEEQT
https://dl.doubtnut.com/l/_dPkNtjZST0aC


Answer: B

Watch Video Solution

6. A seconds pendulum is suspended from the ceiling of a trolley moving

horizontally with an acceleration of 4m /s2 . Its period of oscillation is

A. 1.90s

B. 1.70s

C. 2.30s

D. 1.40s

Answer: A

Watch Video Solution

7. A particle is performing a linear simple harmonic motion. If the

instantaneous acceleration and velocity of the particle are a and v

https://dl.doubtnut.com/l/_dPkNtjZST0aC
https://dl.doubtnut.com/l/_3iKPmmuBcZgp
https://dl.doubtnut.com/l/_0yh7weOBxW4Q


respectively, identify the graph which correctly represents the relation

between a and v.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_0yh7weOBxW4Q


8. In a vertical U - tube a column of mercury oscillates simple

harmonically. If the tube contains 1kg of mercury and 1cm of mercury

column weight's is 20g, then the period of oscillation is

A. 1s

B. 2s

C. √2s

D. Insu�cient data

Answer: A

Watch Video Solution

9. A solid cube of side a and density ρ0 �oats on the surface of a liquid of

density ρ. If the cube is slightly pushed downward, then it oscillates

simple harmonically with a period of

A. 2π
ρ0

ρ
a
g√

https://dl.doubtnut.com/l/_RSrbOF6wwNAg
https://dl.doubtnut.com/l/_sUTZlyVp64CZ


B. 2π
ρ
ρ0

a
g

C. 2π
a

1 -
ρ

ρ0
g

D. 2π
a

1 +
ρ
ρ0

g

Answer: A

Watch Video Solution

√

√ ( )
√ ( )

10. A uniform stick of length l is mounted so as to rotate about a

horizontal axis perpendicular to the stick and at a distance d from the

centre of mass. The time period of small oscillation has a minimum value

when d / l is

A. 
1

√2

B. 
1

√12

https://dl.doubtnut.com/l/_sUTZlyVp64CZ
https://dl.doubtnut.com/l/_VFUQNys54ZMg


C. 
1

√3

D. 
1

√6

Answer: B

Watch Video Solution

11. Three arrangements of spring - mass system are shown in �gures (A),

(B) and ( C). If T1, T2 and T3 represent the respective periods of

oscillation, then correct relation is 

https://dl.doubtnut.com/l/_VFUQNys54ZMg
https://dl.doubtnut.com/l/_ocCBmflKiOpz


A. T1 > T2 > T3

B. T3 > T2 > T1

C. T2 > T1 > T3

D. T2 > T3 > T1

Answer: C

Watch Video Solution

12. Three arrangements are shown in �gure. 

  

(a) A spring of mass m and sti�ness k  

https://dl.doubtnut.com/l/_ocCBmflKiOpz
https://dl.doubtnut.com/l/_qBRg7Xkufm66


(b) A block of mass m attached to massless spring of sti�ness k  

( c) A block of mass 
m
2

 attached to a spring of mass 
m
2

 and sti�ness k  

If T1, T2 and T3 represent the period of oscillation in the three cases

respectively, then identify the correct relation.

A. T1 < T2 < T3

B. T1 < T3 < T2

C. T1 > T3 > T2

D. T3 < T1 < T2

Answer: B

Watch Video Solution

13. A block of mass M is kept on a smooth surface and touches the two

springs as shown in the �gure but not attached to the springs. Initially

springs are in their natural length. Now, the block is shifted l0 /2  from

the given position in such a way that it compresses a spring and released.

( )

https://dl.doubtnut.com/l/_qBRg7Xkufm66
https://dl.doubtnut.com/l/_k7LFBd1ljQjl


The time - period of oscillation of mass will be 

A. 
π
2

M
k

B. 2π
M
5k

C. 
3π
2

M
k

D. π
M
2k

Answer: C

Watch Video Solution

√
√
√

√

14. A particle moving on x - axis has potential energy U = 2 - 20x + 5x2

joule along x - axis. The particle is released at x = - 3. The maximum value

https://dl.doubtnut.com/l/_k7LFBd1ljQjl
https://dl.doubtnut.com/l/_AA0MxBaEcsjI


of x will be (x is in metre)

A. 5m

B. 3m

C. 7m

D. 8m

Answer: C

Watch Video Solution

15. A block of mass m, when attached to a uniform ideal apring with force

constant k and free length L executes SHM. The spring is then cut in two

pieces, one with free length n L and other with free length (1 - n)L. The

block is also divided in the same fraction. The smaller part of the block

attached to longer part of the spring executes SHM with frequency f1 .

The bigger part of the block attached to smaller part of the spring

executes SHM with frequency f2. The ratio f1 / f2 is

https://dl.doubtnut.com/l/_AA0MxBaEcsjI
https://dl.doubtnut.com/l/_UtCpy8qLaH3v


A. 1

B. 
n

1 - n

C. 
1 + n
n

D. 
n

1 + n

Answer: A

Watch Video Solution

16. A body performs simple harmonic oscillations along the straight line

ABCDE with C as the midpoint of AE. Its kinetic energies at B and D are

each one fourth of its maximum value. If AE = 2R, the distance between B

and D is  

https://dl.doubtnut.com/l/_UtCpy8qLaH3v
https://dl.doubtnut.com/l/_ujrfGEoUxyVq


A. 
√3

2
R

B. 
R

√2

C. √3R

D. √2R

Answer: C

Watch Video Solution

17. In the given �gure, two elastic rods P and Q are rigidly joined to end

supports. A small mass m is moving with velocity v between the rods. All

collisions are assumed to be elastic and the surface is given to be

smooth. The time period of small mass m will be (A=area of cross section,

https://dl.doubtnut.com/l/_ujrfGEoUxyVq
https://dl.doubtnut.com/l/_APZzwDz2dbcg


Y=Young's modulus, L=length of each rod) 

A. 
2L
v

+ 2π
mL
AY

B. 
2L
v

+ 2π
2mL
AY

C. 
2L
v

+ π
mL
AY

D. 
2L
v

Answer: A

Watch Video Solution

√
√

√

18. A particle executes SHM of period 1.2s and amplitude 8cm. Find the

time it takes to travel 3cm from the positive extremity of its oscillation. 

cos - 1(5 /8) = 0.9rad[ ]

https://dl.doubtnut.com/l/_APZzwDz2dbcg
https://dl.doubtnut.com/l/_tk8rSsfjo8UX


A. 0.28s

B. 0.32s

C. 0.17s

D. 0.42s

Answer: C

Watch Video Solution

19. A wire frame in the shape of an equilateral triangle is hinged at one

vertex so that it can swing freely in a vertical plane, with the plane of the

Δ always remaining vertical. The side of the frame is 1/√3m. The time

period in seconds of small oscillations of the frame will be-

A. π /√2

B. π /√3

C. π /√6

D. π /√5

https://dl.doubtnut.com/l/_tk8rSsfjo8UX
https://dl.doubtnut.com/l/_sn1wPCiGhcrl


Answer: D

Watch Video Solution

20. A particle moves along the x - axis according to x = A[1 + sinωt]. What

distance does is travel in time interval from t = 0 to t = 2.5π /ω ?

A. 4A

B. 6A

C. 5A

D. 3A

Answer: C

Watch Video Solution

21. A small bob attached to a light inextensible thread of length l has a

periodic time T when allowed to vibrate as a simple pendulum. The

https://dl.doubtnut.com/l/_sn1wPCiGhcrl
https://dl.doubtnut.com/l/_DT2GhkAEzPlQ
https://dl.doubtnut.com/l/_5dES0AKypxMP


thread is now suspended from a �xed end O of a vertical rigid rod of

length 3l /4. If now the pendulum performs periodic oscillations in this

arrangement, the periodic time will be 

A. 3T /4

B. 4T /5

C. 2T /3

D. 5T /6

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5dES0AKypxMP
https://dl.doubtnut.com/l/_mUiG9XHL5cQ5


22. A stone is swinging in a horizontal circle of diameter 0.8m at 

30rev / min . A distant light causes a shadow of the stone on a nearly wall.

The amplitude and period of the SHM for the shadow of the stone are

A. 0.4m, 4s

B. 0.2m, 2s

C. 0.4m, 2s

D. 0.8m, 2s

Answer: C

Watch Video Solution

23. Part of SHM is graphed in the �gure. Here, y is displacement from

mean position. The correct equation describing the SHM is 

https://dl.doubtnut.com/l/_mUiG9XHL5cQ5
https://dl.doubtnut.com/l/_h9sOQVIAqi7N


A. y = 4cos(0.6t)

B. y = 2sin
10
3
t -

π
2

C. y = 2sin
π
2

-
10
3
t

D. y = 2cos 0.6t +
π
2

Answer: B

Watch Video Solution

( )
( )
( )

https://dl.doubtnut.com/l/_h9sOQVIAqi7N


24. A particle performs SHM with a period T and amplitude a. The mean

velocity of particle over the time interval during which it travels a /2 from

the extreme position is

A. 6a /T

B. 2a /T

C. 3a /T

D. a /2T

Answer: C

Watch Video Solution

25. A man of mass 60kg is standing on a platform executing SHM in the

vertical plane. The displacement from the mean position varies as

y = 0.5sin(2πft). The value of f, for which the man will feel weightlessness

at the highest point, is (y in metre)

https://dl.doubtnut.com/l/_8Vzx9x7aAsJY
https://dl.doubtnut.com/l/_Itc9jhmDWJmb


A. g /4π

B. 4πg

C. 
√2g

2π

D. 2π√2g

Answer: C

Watch Video Solution

26. A particle performs SHM on a straight line with time period T and

amplitudeA. The average speed of the particle between two successive

instants, when potential energy and kinetic energy become same is

A. 
A
T

B. 
4√2A

T

C. 
2A
T

D. 
2√2A

T

https://dl.doubtnut.com/l/_Itc9jhmDWJmb
https://dl.doubtnut.com/l/_ZupNjnnHjwoJ


Answer: B

Watch Video Solution

27. The time taken by a particle performing SHM to pass from point A to B

where its velocities are same is 2s. After another 2s it returns to B. The

ratio of distance OB to its a amplitude (where O is the mean position) is

A. 1: √2

B. √2 - 1 : 1

C. 1: 2

D. 1: 2√2

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ZupNjnnHjwoJ
https://dl.doubtnut.com/l/_z7rhO8wInWbs


Level 2 More Than One Correct

28. A particle is executing SHM according to the equation x = Acosωt.

Average speed of the particle during the interval 0 ≤ t ≤
π

6ω
 is

A. 
√3Aω

2

B. 
√3Aω

4

C. 
3Aω
π

D. 
3Aω
π

2 - √3

Answer: D

Watch Video Solution

( )

1. A simple pendulum with a bob of mass m is suspended from the roof of

a car moving with horizontal acceleration a

A. The string makes an angle of tan - 1(a /g) with the vertical

https://dl.doubtnut.com/l/_fWNDw2Zxtcdz
https://dl.doubtnut.com/l/_CJznAfGiU9HC


B. The string makes an angle of sin - 1 a
g

 with the vertical

C. The tension in the string is m√a2 + g2

D. The tension in the string is m√g2 - a2

Answer: A::C

Watch Video Solution

( )

2. A particle starts from a point P at a distance of A /2 from the mean

position O and travels towards left as shown in the �gure. If the time

period of SHM, executed about O is T and amplitude A then the equation

of the motion of particle is 

A. x = Asin
2π
T
t +

π
6

B. x = Asin
2π
T
t +

5π
6

C. x = Acos
2π
T
t +

π
6

( )
( )
( )

https://dl.doubtnut.com/l/_CJznAfGiU9HC
https://dl.doubtnut.com/l/_MRA5VHIfziQK


D. x = Acos
2π
T
t +

π
3

Answer: B::D

Watch Video Solution

( )

3. A spring has natural length 40cm and spring constant 500N /m. A block

of mass 1kg is attached at one end of the spring and other end of the

spring is attached to a ceiling. The block is relesed from the position,

where the spring has length 45cm.

A. the block will perform SHM of amplitude 5cm

B. the block will have maximum velocity 30√5cm /s

C. the block will have maximum acceleration 15m /s2

D. the minimum elastic potential energy of the spring will be zero

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_MRA5VHIfziQK
https://dl.doubtnut.com/l/_pCaAxRtN6pZ4


4. The displacement - time graph of a particle executing SHM is shown in

�gure. Which of the following statements is//are true ? 

A. The velocity is maximum at t = T /2

B. The acceleration is maximum at t = T

C. The force is zero at t = 3T /4

D. The kinetic energy equals the total oscillation energy at t = T /2

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_pCaAxRtN6pZ4
https://dl.doubtnut.com/l/_qSYVE1XjVUXi


5. For a particle executing SHM, x = displacement from mean position, v =

velocity and a = acceleration at any instant, then

A. v - x graph is a circle

B. v - x graph is an ellipse

C. a - x graph is a straight line

D. a - x graph is a circle

Answer: B::C

Watch Video Solution

6. The acceleration of a particle is a = - 100x + 50. It is released from 

x = 2. Here, a and x are in SI units

A. the particle will perform SHM of amplitude 2m

B. the particle will perform SHM of amplitude 1.5m

https://dl.doubtnut.com/l/_qSYVE1XjVUXi
https://dl.doubtnut.com/l/_vbUEPvbstiEm
https://dl.doubtnut.com/l/_iICU1T9ow2zT


C. the particle will perform SHM of time period 0.63s

D. the particle will have a maximum velocity of 15m /s

Answer: B::C::D

Watch Video Solution

7. Two particles are performing SHM in same phase. It means that

A. the two partcles must have same distance from the mean posotion

simultaneously

B. two particle may have same distance from the mean position

simultaneously

C. the two particles must have maximum speed simultaneously

D. the two particles may have maximum speed simultaneously

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_iICU1T9ow2zT
https://dl.doubtnut.com/l/_xgacnz6DEaZ8


Level 2 Comprehension

8. A particle moves along y - axis according to the equation

y(in cm) = 3sin100πt + 8sin250πt - 6

A. the particle perform SHM

B. the amplitude of the particle's oscillation is 5cm

C. the mean position of the particle is at y = - 2cm

D. the particle does not perform SHM

Answer: A::B::C

Watch Video Solution

1. A 2kg block hangs without vibrating at the bottom end of a spring with

a force constant of 400N /m. The top end of the spring is attached to the

ceiling of an elevator car. The car is rising with an upward acceleration of

https://dl.doubtnut.com/l/_xgacnz6DEaZ8
https://dl.doubtnut.com/l/_UwmCCtpZVUzF
https://dl.doubtnut.com/l/_Q9Bnxd5cfBzZ


5m /s2 when the acceleration suddenly ceases at time t = 0 and the car

moves upward with constant speed g = 10m /s2   

What is the angular frequencyof the block after the acceleration ceases ?

A. 10√2rad /s

B. 20rad /s

C. 20√2rad /s

D. 32rad /s

Answer: A

Watch Video Solution

( )

2. A 2kg block hangs without vibrating at the bottom end of a spring with

a force constant of 400N /m. The top end of the spring is attached to the

ceiling of an elevator car. The car is rising with an upward acceleration of

5m /s2 when the acceleration suddenly ceases at time t = 0 and the car

moves upward with constant speed g = 10m /s2  

The amplitude of the oscillation is

(

https://dl.doubtnut.com/l/_Q9Bnxd5cfBzZ
https://dl.doubtnut.com/l/_z71DcBS7mFcL


Level 2 Subjective

A. 7.5cm

B. 5cm

C. 2.5cm

D. 1cm

Answer: C

Watch Video Solution

1. A 1kg block is executing simple harmonic motion of amplitude 0.1m on

a smooth horizontal surface under the restoring force of a spring of

spring constant 100N /m. A block of mass 3kg is gently placed on it at the

instant it passes through the mean position. Assuming that the two

blocks move together. Find the frequency and the amplitude of the

motion.

Watch Video Solution

https://dl.doubtnut.com/l/_z71DcBS7mFcL
https://dl.doubtnut.com/l/_TMkzKA12gGQO


2. Two particles are in SHM along same line. Time period of each is T and

amplitude is A. After how much time will they collide if at time t = 0. (a)

�rst particle is at x1 = +
A
2

 and moving towards positive x - axis and

second particle is at x2 = -
A

√2
 and moving towards negative x - axis, (b)

rest information are same as mentioned in part (a) except that particle

�rst is also moving towards negative x - axis.

Watch Video Solution

3. A particle that hangs from a spring oscillates with an angular frequency

of 2rad /s. The spring particle system is suspended from the celling of an

elevator car and hangs motionless (relative to the elevator car) as the car

descends at a constant speed of 1.5m /s. The car then stops suddenly. (a)

With what amplitude does the particle oscillate ? (b) What is the

equation of motion for the particle ? (Choose upward as the position

diriction)

W t h Vid S l ti

https://dl.doubtnut.com/l/_TMkzKA12gGQO
https://dl.doubtnut.com/l/_O6OKBQhgmgVy
https://dl.doubtnut.com/l/_hLp7Jgf86Pre


Watch Video Solution

4. A 2kg mass is attached to a spring of force constant 600N /m and rests

on a smooth horizontal surface. A second mass of 1kg slides along the

surface toward the �rst at 6m /s.  

(a) Find the amplitude of oscillation if the masses make a perfectly

inelastic collision and remain together on the spring. what is the period

of oscillation ? 

(b) Find the amplitude and period of oscillation if the collision is perfectly

elastic. 

( c) For each case , write down the position x as a function of time t for

the mass attached to the spring, assuming that the collision occurs at

time t = 0. What is the impulse given to the `2kg mass in each case ?

Watch Video Solution

5. A block of mass 4kg hangs from a spring of force constant k = 400N /m.

The block is pulled down 15cm below equilibrium and relesed. How long

https://dl.doubtnut.com/l/_hLp7Jgf86Pre
https://dl.doubtnut.com/l/_yvRSXWt6SZPz
https://dl.doubtnut.com/l/_l4mxr4hyz0CX


does it take block to go from 12cm below equilibrium (on the way up) to 

9cm above equilibrium ?

Watch Video Solution

6. A plank with a body of mass m placed on it starts moving straight up

according to the law y = a(1 - cosωt), where y is the displacement from

the initial position, ω = 11rad /s. Find 

(a) The time independence of the force that the body exerts on the plank. 

(b) The minimum amplitude of oscillations of the plank at which the body

starts falling behind the plank.

Watch Video Solution

7. A particle of mass m free to move in the x - y plane is subjected to a

force whose components are Fx = - kx and Fy = - ky, where k is a

constant. The particle is released when t = 0 at the point (2, 3). Prove that

the subsequent motion is simple harmonic along the straight line

2y - 3x = 0.

https://dl.doubtnut.com/l/_l4mxr4hyz0CX
https://dl.doubtnut.com/l/_xgqdyIH1MEt8
https://dl.doubtnut.com/l/_sX9VtjAhX3RN


Watch Video Solution

8. Determine the natural frequency of vibration of the 100N disk. Assume

the disk does not slip on the inclined surface. 

Watch Video Solution

9. The disk has a weight of 100Nand rolls without slipping on the

horizontal surface as it oscillates about its equilibrium position. If the

disk is displaced, by rolling it counterclockwise 0.4rad, determine the

https://dl.doubtnut.com/l/_sX9VtjAhX3RN
https://dl.doubtnut.com/l/_BjrfQ28FgI3z
https://dl.doubtnut.com/l/_5rlXApBTpEMx


equation which describes its oscillatory motion when it is released. 

Watch Video Solution

10. A solid uniform cylinder of mass m performs small oscillations due to

the action of two springs of sti�ness k each (�gure). Find the period of

these oscillation in the absendce of sliding. 

x

Watch Video Solution

https://dl.doubtnut.com/l/_5rlXApBTpEMx
https://dl.doubtnut.com/l/_CaLTgJg5WBuN


11. A block of mass m is attached to one end of a light inextensible string

passing over a smooth light pulley B and under another smooth light

pulley A as shown in the �gure. The other end of the string is �xed to a

ceiling. A and B are held by spring of spring constants k1 and k2. Find

angular frequency of small oscillations of small oscillations of the system.

https://dl.doubtnut.com/l/_pqcvwNpSdszi


Watch Video Solution

12. In the shown arrangement, both the spring are in their natural

lengths. The coe�cient of friction between m2 and m1 is μ. There is no

friction between m1 and the surface. If the blocks are displaced slightly,

they together perform simple harmonic motion. Obtain 

  

(a) Frequency of such oscillations. 

(b) The condition if the friction force on clock m2 is to act in the direction

of its displacement from mean position. 

( c) If the condition obtained in (b) is met, what can be maximum of their

oscillations ?

Watch Video Solution

https://dl.doubtnut.com/l/_pqcvwNpSdszi
https://dl.doubtnut.com/l/_4uD4yoZK38Iz
https://dl.doubtnut.com/l/_6i03lCmuSfcy


13. Two block A and B of masses m1 = 3kg and m2 = 6kg respectively are

connected with each other by a spring of force constant k = 200N /m as

shown in �gure. Blocks are pulled away from each other by x0 = 3cm and

then released. When spring is in its natural length and block are moving

towards each other, another block C of mass m = 3kg moving with

velocity v0 = 0.4m /s (towards right) collides with A and gets stuck to it.

Neglecting friction, calculate 

  

(a) velocity v1 and v2 of the blocks A and B respectively just before

collision and their angular frequency .

(b) velocity of centre of mass of the system, after collision, 

( c) amplitude of oscillation of combined body, 

(d) loss of energy during collision.

Watch Video Solution

https://dl.doubtnut.com/l/_6i03lCmuSfcy


14. A rod of length l and mass m, pivoted at one end, is held by a spring at

its mid - point and a spring at far end. The spring have spring constant k.

Find the frequency of small oscillations about the equilibrium position. 

Watch Video Solution

15. In the arrangement shown in �gure, pulleys are light and spring are

ideal. K1, k2, k3and k4 are force constant of the spring. Calculate period of

https://dl.doubtnut.com/l/_sRmjMRoS0j3K
https://dl.doubtnut.com/l/_sC1QjniSPkp4


small vertical oscillations of block of mass m.  

Watch Video Solution

16. A light pulley is suspended at the lower end of a spring of constant k1,

as shown in �gure. An inextensible string passes over the pulley. At one

end of string a mass m is suspended, the other end of the string is

https://dl.doubtnut.com/l/_sC1QjniSPkp4
https://dl.doubtnut.com/l/_wcuetdFJSjDr


attached to another spring of constant k2. The other ends of both the

springs are attached to rigid supports, as shown. Neglecting masses of

springs and any friction, �nd the time period of small oscillations of mass

m about equilibrium position.  

https://dl.doubtnut.com/l/_wcuetdFJSjDr


Watch Video Solution

17. Figure shows a solid uniform cylinder of radius R and mass M, which is

free to rotate about a �xed horizontal axis O and passes through centre

of the cylinder. One end of an ideal spring of force constant k is �xed and

the other end is higed to the cylinder at A. Distance OA is equal to 
R
2

. An

inextensible thread is wrapped round the cylinder and passes over a

smooth, small pulley. A block of equal mass M and having cross sectional

area A is suspended from free end of the thread. The block is partially

immersed in a non-viscous liquid of density ρ.  

If in equilibrium, spring is horizontal and line OA is vertical, calculate

https://dl.doubtnut.com/l/_wcuetdFJSjDr
https://dl.doubtnut.com/l/_r0kVkWkefvdY


frequency of small oscillations of the system. 

` 

Watch Video Solution

18. Find the natural frequency of the system shown in �gure. The pulleys

are smooth and massless. 

https://dl.doubtnut.com/l/_r0kVkWkefvdY
https://dl.doubtnut.com/l/_slI4MZil3bRu


Exercise 14.1

Watch Video Solution

1. a - x equation of a particle in SHM is a + 4x = 0  

Here, a is in cm /s2 and x in cm.Find time period in second.

Watch Video Solution

https://dl.doubtnut.com/l/_slI4MZil3bRu
https://dl.doubtnut.com/l/_zPpPiWgIqUQY


2. At x =
A
4

, what fraction of the mechanical energy is potential ? What

fraction is kinetic ? Assume potential energy to be zero at mean position.

Watch Video Solution

3. A cart of mass 2.00kg is attached to the end of a horizontal spring with

force constant k = 150N /m. The cart is displaced 15.0cm from its

equilibrium position and released. What are 

(a) the amplitude (b) the period ( c) the mechanical energy (e) the

maximum velocity of the cart ? Neglect friction.

Watch Video Solution

4. A 0.5kg body performs simple harmonic motion with a frequency of 2Hz

and an amplitude of 8mm. Find the maximum velocity of the body, its

maximum acceleration and the maximum restoring force to which the

body is subjected.

W t h Vid S l ti

https://dl.doubtnut.com/l/_Ufx3W1Sx9py7
https://dl.doubtnut.com/l/_7KwjHvDwcLJN
https://dl.doubtnut.com/l/_vc4YDhP8ewCT


Intro. Exer.

Exercise 14.2

Watch Video Solution

5. Can we use the equation v = u +  at in SHM or not ?

Watch Video Solution

1. A 2.0kg particle undergoes SHM according to x = 15sin
πt
4

+
π
6

 (in SI

units) 

(a) What is the total mechanical energy of the particle ? 

(b) What is the shortest time required for the particle to move from

x = 0.5m to x = - 0.75m ?

View Text Solution

( )

https://dl.doubtnut.com/l/_vc4YDhP8ewCT
https://dl.doubtnut.com/l/_9jXPIPheIEzd
https://dl.doubtnut.com/l/_QxQQnyO8ntKB
https://dl.doubtnut.com/l/_ODq1cSCBexqV


1. Given that the equation of motion of a mass is x = 0.20sin(3, 0t)m . Find

the velocity and acceleration of the mass when the object is 5cm from its

equilibrium position. Repeat for x = 0.

Watch Video Solution

2. A particle executes simple harmonic motion of amplitude A along the x

- axis. At t = 0, the position of the particle is x =
A
2  and it moves along the

positive x - direction. Find the phase contant δ, if of the equation is

written as x = Asin(ωt + δ).

Watch Video Solution

3. An object of mass 0.8kg is attached to one end of a spring and the

system is set into simple harmonic motion. The displacement x of the

object as a fuction of time is shown in the �gure. With the aid of the data,

determine 

(a) the amplitude A of the motion,  

https://dl.doubtnut.com/l/_ODq1cSCBexqV
https://dl.doubtnut.com/l/_Q1WlL7TkiU38
https://dl.doubtnut.com/l/_3mQKgzeRBDpT


(b) the angular frequency ω,  

( c) the spring constant K,  

(d) the speed of the object at t = 1.0s and  

(e) the magnitude of the object's acceleration at t = 1.0s.  

Watch Video Solution

4. The equation of motion of a particle started at t=0 is given by

x = 5sn 20t +
π
3 , where x is in centimetre and t in second. When does

the particle 

a. �rst come rest 

( )

https://dl.doubtnut.com/l/_3mQKgzeRBDpT
https://dl.doubtnut.com/l/_Zx7TaFYB6xMe


Exercise 14.3

b. �rst have zero acceleration 

c. �rst have maximum speed?

Watch Video Solution

5. Describe the motion corresponding to x - t equation, x = 10 - 4cosωt.

Watch Video Solution

1. a - x equation of a body in SHM is a + 16x = 0. Here, x is in cm and a in 

cm /s2. Find time period of oscillations.

Watch Video Solution

2. A mass M, attached to a spring, oscillates with a period of 2s. If the

mass is increased by 4kg, the time period increases by one second.

https://dl.doubtnut.com/l/_Zx7TaFYB6xMe
https://dl.doubtnut.com/l/_jdTW6Y32gvcW
https://dl.doubtnut.com/l/_ZYGDiTolytgu
https://dl.doubtnut.com/l/_kzOC0Tfh7Zqd


Assuming that Hooke's law is obeyed, �nd the initial mass M.

Watch Video Solution

3. Three masses of 500g, 300g and 100g are suspended at the end of a

spring as shown and are in equilibrium. When the 500g mass is removed

suddenly, the system oscillates with a period of 2s. When the 300g mass is

also removed, it will oscillate with period T. Find the value of T.  

A. 1 s

B. 2 s

C. 3 s

https://dl.doubtnut.com/l/_kzOC0Tfh7Zqd
https://dl.doubtnut.com/l/_yeSOaIgQ6HfX


D. 4 s

Answer: A

Watch Video Solution

4. A particle executes simple harmonic motion. Its instantaneous

acceleration is given by a = - px, where p is a positive constant and x is

the displacement from the mean position. Find angular frequency of

oscillation.

Watch Video Solution

5. A mass M is suspended from a spring of negligible mass. The spring is

pulled a little then released, so that the mass executes simple harmonic

motion of time period T. If the mass is increased by m, the time period

becomes 
5T
3

. Find the ratio of m /M.

Watch Video Solution

https://dl.doubtnut.com/l/_yeSOaIgQ6HfX
https://dl.doubtnut.com/l/_Z906qLoZMR5o
https://dl.doubtnut.com/l/_olFA6RFxjbeH


Exercise 14.4

6. The length of a simple pendulum is decreased by 21 % . Find the

percentage change in its time period.

Watch Video Solution

7. A particle executes SHM on a straight line path. The amplitude of

oscillation is 2cm. When the displacement of the particle from the mean

position is 1cm, the numerical value of magnitude of acceleration is equal

to the mumerical value of velocity. Find the frequency of SHM (in Hz).

Watch Video Solution

1. A particle is subjected to two simple harmonic motions of the same

frequency and direction. The amplitude of the �rst motion is 4.0cm and

that of the second is 3.0cm. Find the resultant amplitude if the phase

https://dl.doubtnut.com/l/_olFA6RFxjbeH
https://dl.doubtnut.com/l/_NSxIe4qQbYXC
https://dl.doubtnut.com/l/_XUF12YEUqbeH
https://dl.doubtnut.com/l/_qPh1rhcGud9g


di�erence between the two motion is 

(a) 0 ∘   

(b) 60 ∘   

( c) 90 ∘   

(d) 180 ∘

Watch Video Solution

2. A particle is subjected to two simple harmonic motions. 

x1 = 4.0sin(100πt) and x2 = 3.0sin 100πt +
π
3

  

Find 

(a) the displacement at t = 0  

(b) the maximum speed of the particle and 

(c ) the maximum acceleration of the particle.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_qPh1rhcGud9g
https://dl.doubtnut.com/l/_cX3Y8z7XfDri


Only one question is correct

3. Three simple harmonic motion of equal amplitudes A and equal time

periods in the same direction combine. The phase of the second motion

is 60 ∘  ahead of the �rst and the phase of the third motion is 60 ∘  ahead

of the second. Find the amplitude of the resultant motion.

Watch Video Solution

4. A particle is subjected to two simple harmonic motion in the same

direction having equal amplitudes and equal frequency. If the resultant

amplitude is equal to the amplitude of the individual motions. Find the

phase di�erence between the individual motions.

Watch Video Solution

1. A student says that he had applied a force F = - k√x on a particle and

the particle performs in simple harmonic motion. He refuses to tell

https://dl.doubtnut.com/l/_MhMMhyO3WhbZ
https://dl.doubtnut.com/l/_s8YiuE2xuI82
https://dl.doubtnut.com/l/_C2HuYGADzoMU


whether k is a constant or not. Assume that he has worked only with

positive x and no other force acted on the particle.

A. As X increases k increases

B. As X increases K decreases

C. As X increases k remains constant

D. The motion cannot be simple harmonic

Answer: a

View Text Solution

2. Equation of SHM is x=10sin10πt. Find the distance between the two

points where speed is 50πcm/s. x is in cm and t is in seconds.

A. 10cm

B. 14 cm

C. 17.32 cm

https://dl.doubtnut.com/l/_C2HuYGADzoMU
https://dl.doubtnut.com/l/_fvmc8Sxhvkwv


D. 8.66 cm

Answer: c

View Text Solution

3. Acceleration versus time graph of a body in SHM is given by a curve

shown below. T is the time period. Then corresponding graph between

kinetic energy KE and time t is correctly represented by 

A. 

https://dl.doubtnut.com/l/_fvmc8Sxhvkwv
https://dl.doubtnut.com/l/_BUrcHO6iucke


B. 

C. 

D. 

Answer: a

Watch Video Solution

4. Four massless springs whose force constants are 2k, 2k, k and 2k

respectively are attached to a mass M kept on a frictionless plane (as

shown in �gure). If the mass M is displaced in the horizontal direction,

https://dl.doubtnut.com/l/_BUrcHO6iucke
https://dl.doubtnut.com/l/_UtJDQ9rcs7ss


then the frequency of oscillation of the system is 

A. 
1

2π
k

4M

B. 
1

2π
4k
M

C. 
1

2π
k

7M

D. 
1

2π
7k
M

Answer: B

Watch Video Solution

√
√
√
√

5. A scientist measures the time period of a simple pendulum as T in a lift

at rest. If the lift moves up with accelerationi as one fourth of the

https://dl.doubtnut.com/l/_UtJDQ9rcs7ss
https://dl.doubtnut.com/l/_fUhy8CPi8Xa6


acceleratioin of gravity, the new time period is 

A. 
T
4

B. 4T

C. `2/sqrt(5)T

D. 
√5

2
T

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_fUhy8CPi8Xa6


6. The osciallations represented by curve 1 in the graph are expressed by

equation x = Asinεt. The equation for the oscillations represented by

curve 2 is expressed as 

A. x = 2Asin(ωt - π /2)

B. x = 2Asing(ωt + π /2)

C. x = - 2Asin(ωt - π /2)

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fUhy8CPi8Xa6
https://dl.doubtnut.com/l/_Xob31Fto8FRQ


7. A cuboidal piece of wood has dimensions a, b and c. its relatively

density is d. it is �oating in a large body of water such that side a is

vertical. It is pushed down a bit and released. The time period of SHM

executed by it is

A. 2π
√abc
g

B. 2π
g
da

C. 2π
bc
dg

D. 2π
da
g

Answer: D

Watch Video Solution

√
√
√

8. The time taken by a particle performing SHM to pass from point A and

B where it is velocities are same is 2: 3. After another 2 s it returns to B.

The time period oscillation is (in seconds)

https://dl.doubtnut.com/l/_Ld7eUhW5Ucad
https://dl.doubtnut.com/l/_88d42kXfeXXX


A. 2

B. 8

C. 6

D. 4

Answer: B

Watch Video Solution

9. Two particles undergo SHM along parallel lines with the same time

period (T) and equal amplitudes. At particular instant, one particle is at

its extreme position while the other is at its mean position. The move in

the same direction. They will cross each other after a further time.

A. T /2

B. 3T /8

C. T /6

D. 3T /4

https://dl.doubtnut.com/l/_88d42kXfeXXX
https://dl.doubtnut.com/l/_svXh3pu3e2rD


Answer: B

View Text Solution

10. A particle performing SHM is found at its equilibrium position at t = 1s

and it is found to have a speed 0.25 = m//s at t=2s. If the period of

oscillation is 6. Calculate amplitude of oscillation.

A. 
3

2π
m

B. 
3

4π
m

C. 
6
π

m

D. 
3

8π
m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_svXh3pu3e2rD
https://dl.doubtnut.com/l/_6ZZLwkLFSrQx


11. A particle is subjected to two mutually perpendicualr simple harmonic

motions such that its x and y-coordinates are given by 

x = sinωt, y = 2cosωt  

The path of the particle will be :

A. an ellipse

B. a straight line

C. a parabola

D. a circle

Answer: A

View Text Solution

12. Acceleration -displacemnet graph of a particle executing SHM is as

shown in given �gure. The time period of its oscillations is (in s) 

https://dl.doubtnut.com/l/_iKXFT9rxBE8G
https://dl.doubtnut.com/l/_gis18zI1zN6I


A. 
π
2

B. 2pi

C. pi

D. 
π
4

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_gis18zI1zN6I


13. A particle of mass 0.1 kg executes SHM under a for F = ( - 10x) N.

Speed of particle at mean position 6m /s. Then amplitude of oscillations is

A. 0.6 m

B. 0.2m

C. 0.4m

D. 0.1m

Answer: A

View Text Solution

14. Displacement-time equation of a particle execution SHM is x=A sin(

ωt +
π
6

  

Time taken by the particle to go directly from 

x = -
A
2

→ x = +
A
2
is

A. 
π

2ω

)

https://dl.doubtnut.com/l/_ZgXoLuEFnn3S
https://dl.doubtnut.com/l/_sMsdJBqAjtZm


B. 
π

2ω

C. 
2π
ω

D. 
π
ω

Answer: A

Watch Video Solution

15. Displacement-time graph of a particle executing SHM is as shown 

  

The corresponding force-time graph of the particle can be

https://dl.doubtnut.com/l/_sMsdJBqAjtZm
https://dl.doubtnut.com/l/_yfImrmlngF0G


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

16. A uniform disc of radius R is pivoted at point O on its circumstances.

The time period of small oscillations about an axis passing through O and

perpendicular to plane of disc will be

https://dl.doubtnut.com/l/_yfImrmlngF0G
https://dl.doubtnut.com/l/_oT3yH3cGZ5n3


A. 2π
R
g

B. 2π
2R
3g

C. 2π
2R
g

D. 2π
√3R

2
g

Answer: D

Watch Video Solution

( )
√
√

)

17. Two linear simple harmonic motions of equal amplitude and frequency

are impressed on a particle along x and y axis respectively. The initial

phase di�erence between them is 
π
2

. The resultant path followed by the

particle is

A. a circle

B. a straight line

C. an ellipse

https://dl.doubtnut.com/l/_oT3yH3cGZ5n3
https://dl.doubtnut.com/l/_mWgoQFNHkC4c


D. a parabola

Answer: A

Watch Video Solution

18. On a smooth inclined plane a body of mass M is attached between two

springs. The other ends of the springs are �xed to �rm supports. If each

spring has a force constant k, the period of oscilation of the body is

(assuming the spring as massless) 

A. 2π
M
2k√

https://dl.doubtnut.com/l/_mWgoQFNHkC4c
https://dl.doubtnut.com/l/_LHCV0Dkexh6E


B. 2π
√2M

k

C. 2π
√Msinθ

2k

D. 2π
√2Msinθ

k

Answer: A

Watch Video Solution

)

)

19. A block of mass m is suspended by di�erent springs of force constant

shown in �gure. 

A. T1 = T2 = T4

B. T1 = T2 and T3 = T4

https://dl.doubtnut.com/l/_LHCV0Dkexh6E
https://dl.doubtnut.com/l/_homfEkOKw8Gj


C. T1 = T2 = T3

D. T1 = T3 and T2 = T4

Answer: B

View Text Solution

20. An object suspended from a spring exhibits oscillations of period T.

Now the spring is cut in two halves and the same object is suspended

with two halves as shown in �gure. The new time period of oscillation will

https://dl.doubtnut.com/l/_homfEkOKw8Gj
https://dl.doubtnut.com/l/_GahQ9lURgd2y


become 

https://dl.doubtnut.com/l/_GahQ9lURgd2y


A. 
T

√2

B. 2T

C. 
T
2

D. 
T

2√2

Answer: C

Watch Video Solution

21. A wire of length l, area of cross-section A and Young,s modulus of

elasticity Y is suspended form the roof of a building. A block of mass m is

attached at lower end of the wire. If the block is displaced from its mean

position and released then the block starts oscillating. Time period of

these oscillations will be 

https://dl.doubtnut.com/l/_GahQ9lURgd2y
https://dl.doubtnut.com/l/_1GfIDRGWnKaB


https://dl.doubtnut.com/l/_1GfIDRGWnKaB


A. 2π
√Al
mY

B. 2π
√AY
ml

C. 2π
√ml
YA

D. 2π
√m
Yal

Answer: C

View Text Solution

22. The potential energy of a harmonic oscillator of mass 2 kg in its mean

positioin is 5J. If its total energy is 9J and its amplitude is 0.01m, its period

will be

A. 
π

100
s

B. 
π
50

s

C. 
π
20

s

D. 
π
10

s

( )

)

https://dl.doubtnut.com/l/_1GfIDRGWnKaB
https://dl.doubtnut.com/l/_YWCtUhftYEeo


Answer: A

Watch Video Solution

23. Let T1 and T2 be the time periods of two springs A and B when a mass

m is suspended from them separately. Now both the springs are

connected in parallel and same mass m is suspended with them. Now let

T be the time period in this position. Then

A. T = T1 + T2

B. T =
T1T2

T1 + T2

C. T2 = T2
1 + T2

2

D. 
1

T2 =
1

T2
1

+
1
T

(2)2

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_YWCtUhftYEeo
https://dl.doubtnut.com/l/_6GnydU0PnBAu


24. A particle is subjected to two simple harmonic motions in the same

direction having equal amplitudes and equal frequency. If the resulting

amplitude is equal to the amplitude of individual motions, the phase

di�erence between them is

A. 
π
3

B. 
2π
3

C. π
)
6

D. 
π
2

Answer: B

Watch Video Solution

25. A ball of mass 2kg hanging from a spring oscillates with a time period

2π seconds. Ball is removed when it is in equilibrium position, then spring

shortens by

https://dl.doubtnut.com/l/_PlcQPzmlPIbb
https://dl.doubtnut.com/l/_I65XJEegocqv


A. 10m

B. 5m

C. 20m

D. 2πm

Answer: A

Watch Video Solution

26. A simple pendulum 4 m long swings with an amplitude of 0.2 m. What

is its acceleration at the ends of its path? (g = 10m /s2)

A. Zero

B. 10m /s2

C. 0.5m /s2

D. 2.5m /s2

Answer: C

https://dl.doubtnut.com/l/_I65XJEegocqv
https://dl.doubtnut.com/l/_erLuHemGcDuX


Watch Video Solution

27. Two simple harmonic motions y1 = Asinωt and y2 = Acosωt are

superimposed on a particle of mass m. The total mechanical energy of the

particle is

A. 
1
2
mω2A2

B. mω2A2

C. 
1
4
mω2A2

D. zero

Answer: B

Watch Video Solution

28. The maximum acceleratioin of a particle in SHM is made two times

keeping the maximum speed to be constant. It is possible when

https://dl.doubtnut.com/l/_erLuHemGcDuX
https://dl.doubtnut.com/l/_ujfFfENAH0i8
https://dl.doubtnut.com/l/_gm9hBJUTPuOL


A. amplitude of oscillation is doubled while frequency remains

constant

B. amplitude is doubled while frequency is halved

C. frequency is doubled while amplitude is halved

D. frequency of oscillatin is doubled while amplitude remains

constant.

Answer: C

Watch Video Solution

29. Displacement-time equation of a particle executing SHM is x=4sinω

t+3tsin(omegat+pi//3)` 

Here, x is in cm and t ini sec. The amplitude of oscillation of the particle is

approximately.

A. 7cm

B. 5cm

https://dl.doubtnut.com/l/_gm9hBJUTPuOL
https://dl.doubtnut.com/l/_9GkHF0mtvygX


C. 6cm

D. 9cm

Answer: C

Watch Video Solution

30. Frequency of a particle executing SHM is 10 Hz. The particle is

suspended from a vertical spring. At the highest point of its oscillation

the spring is unstretched. Maximum speed of the particle is (g=10m/s2

A. 2πm /s

B. πm /s

C. 
1
π
m /s

D. 
1

2π
m /s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_9GkHF0mtvygX
https://dl.doubtnut.com/l/_bXyHsgK8eBGg


31. A pendulum has time period T for small oscillations. An obstacle P is

situated below the point of suspension O at a distance 
3l
4

. The pendulum

is released from rest. Throughout the motion, the moving string makes

small angle with vertical. Time after which the pendulum returns back to

its initial position is 

https://dl.doubtnut.com/l/_bXyHsgK8eBGg
https://dl.doubtnut.com/l/_TVh9utsw5RSA


A. T

B. 
3T
4

C. 
3T
5

D. 
4T
5

Answer: B

Watch Video Solution

32. A particle moves according to the law, x = acos(πt /2).  . What is the

distance covered by it in time interval t = 0 to t = 3 second.

A. 2a

B. 3a

C. 4a

D. a

Answer: B

https://dl.doubtnut.com/l/_TVh9utsw5RSA
https://dl.doubtnut.com/l/_EsOU6liIQaAg


Watch Video Solution

33. Two masses M and m are suspended together by massless spring of

force constant -k. When the masses are in equilibrium, M is removed

without disturbing the system. The amplitude of oscillations.

A. 
Mg
k

B. 
mg
k

C. 
(M + m)g

k

D. 
(M - m)g

k

Answer: A

Watch Video Solution

34. Maximum velocity in SHM is vm. The average velocity during motion

from one extreme point to the other extreme point will be

https://dl.doubtnut.com/l/_EsOU6liIQaAg
https://dl.doubtnut.com/l/_ArOHEn95ErZX
https://dl.doubtnut.com/l/_SgrOgRGsvPLo


A. 
π
2
vm

B. 
2
π
vm

C. 
4
π
vm

D. 
π
4
vm

Answer: B

Watch Video Solution

35. An object of mass 0.2kg executes simple harmonic oscillation along

the x-axis with a frequency 
25
π

. At the position x = 0.04m, the object has

kinetic energy of 0.5J and potential energy of 0.4J. The amplitude of

oscillation is (potential energy is zero at mean position)

A. 6cm

B. 4cm

C. 8 cm

D. 2cm

https://dl.doubtnut.com/l/_SgrOgRGsvPLo
https://dl.doubtnut.com/l/_rX23Yx309ydr


Answer: A

Watch Video Solution

36. The potential energy of a particle of mass 1 kg U = 10 + (x - 2)2. Herer,

U is in joule and x in met. On the positive x=axis particle travels up to

x=+6cm. Choose the wrong statement.

A. on negative x-axis particle travels up to x = -2m

B. The maximum kinetic energy of the particle is 16 J

C. The period of oscillation of the particle is √2π seconds.

D. None of the above.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_rX23Yx309ydr
https://dl.doubtnut.com/l/_CXG5zRbYw912


37. A cylinderical block of wood of mass m and area cross-section A is

�oating in water (density = ρ) when its axis vertical. When dressed a little

and the released the block starts oscillating. The period oscillations is

A. 2π
m

ρbid ∧ g

B. 2π
mg
ρA

C. 2π
ρAg
m

D. 2π
√ρA
mg

Answer: A

Watch Video Solution

( √
√
√

)

38. The displacement of two identical particles executing SHM are

represented by equations. 

https://dl.doubtnut.com/l/_Rw2SYIg56z7d
https://dl.doubtnut.com/l/_hW82jYdqlbCW


x1 = 4sin 10t +
π
6

 and x2 = 5cosεt  

For what value of epsilon of both the particles is same?

A. 16 unit

B. 6 unit

C. 4 unit

D. 8 unit

Answer: D

Watch Video Solution

( )

39. A simple pendulum has time period T = 2s in air. If the whole

arrangement is placed in a non viscous liquid whose density is 1/2 times

the density of bob. The time period in the liquid will be

A. 
2

√2
s

B. 4 s

https://dl.doubtnut.com/l/_hW82jYdqlbCW
https://dl.doubtnut.com/l/_xORkWkP2y26f


C. 2√2s

D. 4√2s

Answer: C

Watch Video Solution

40. A rectangular block of mass m and area of cross-section A �oats in a

liquid of density ρ. If it is givan a small vertical displacement from

equilibrium, it undergoes oscillation with a time period T, then select the

wrong alternative.

A. T2αm

B. T2αg

C. T2α1/A

D. T2α
1
ρ

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_xORkWkP2y26f
https://dl.doubtnut.com/l/_aXEFAZhiRUxc


Watch Video Solution

41. Four simple harmonic vibrations x1 = 8sinωt, x2 = 6sin ωt +
π
2

, 

x3 = 4sin(ωt + π) and x4 = 2sin ωt +
3π
2

 are superimposed on each

other. The resulting amplitude and its phase di�erence with x1 are

respectively

A. 20, tan - 1 1
2

B. 4√2,
π
2

C. 20, tan - 1(2)

D. 4√2,
π
4

Answer: D

Watch Video Solution

( )
( )

( )

https://dl.doubtnut.com/l/_aXEFAZhiRUxc
https://dl.doubtnut.com/l/_kV3M3gZdccRt


42. An assembly of identicl spring mass system is placed on a smooth

horizontal surface as shown. Initially the springs are relaxed. The left

mass is displaced to the left while the right mass is displaced to the right

and released. The resulting collision is elastic. The time period of the

oscillatins of the system is. 

A. 2π
2M
k

B. 2π
M
2k

C. 2π
M
k

D. π
M
k

Answer: D

Watch Video Solution

√ )
√
√

√

https://dl.doubtnut.com/l/_yJypqT5xOjNK


43. A body is executing simple harmonic motion. At a displacement x

(from its mean position) its potential energy is E1 and at a displacement

y its potential energy is E2. The potential energy is E at displacement

(x+y) . Then:

A. √E = E1 - E2

B. √E = E1 + E2

C. E = E1 - E2

D. E = E1 + E2

Answer: B

Watch Video Solution

√ √

√ √

44. Two springs with negligible massess and force constant of

k1 = 200Nm - 1 and k2 = 160Nm - 1 are attached to the block of mass m =

10kg as shown in the �gure. Initially the block is at rest at the equilibrium

position the block is at rest at the equilibrium position ir. Which both

https://dl.doubtnut.com/l/_rAvlTBE5NCyx
https://dl.doubtnut.com/l/_1iX2TdpldmET


springs are neither stretched nor compressed. At time t = 0, sharp

impulse of 50 N-s is given to the block in horizontal direction. 

A. period of oscialltions for the mass m is 
π
6  s

B. maximum velocity of the mass m during its oscillation is 10ms - 1.

C. maximum velocity is 6m/s

D. amplitude of oscillations is 
5
6 m.

Answer: D

Watch Video Solution

( )

45. The potential energy of a harmonic oscillator of mass 2kg in its

equilibrium position is 5 joules. Its total energy is 9 joules and its

amplitude is 1cm. Its time period will be

https://dl.doubtnut.com/l/_1iX2TdpldmET
https://dl.doubtnut.com/l/_96HcLrHENVeV


A. 6.28 s

B. 3.14 × 10 - 2s

C. 3.14 s

D. 0.314 s

Answer: B

Watch Video Solution

46. A vehicle is moving on a circular path of radius R with constant speed

√gR. A simple pendulum of length l hangs from the ceilling of the vehicle.

The time period of oscillations of the pendulum is

A. 2π
l
g

B. 2π
l

2g

C. 2π
√2l

g

D. None of these

√
√
√

https://dl.doubtnut.com/l/_96HcLrHENVeV
https://dl.doubtnut.com/l/_n33CAIXFxRN8


Answer: B

Watch Video Solution

47. Two simple pendulum of length l and 16l are released from the same

phase together. They will be at the same time phase after a minimum

time.

A. 
8π
3

l
g

B. 
π
3

l
g

C. 2s

D. None of these

Answer: A

Watch Video Solution

√
√

https://dl.doubtnut.com/l/_n33CAIXFxRN8
https://dl.doubtnut.com/l/_h8lTSAsbnggT


JEE Advanced

48. A horizontal spring mass system is executing SHM with time period of

4s. At time t=0, it is at mean position. Find the minimum time after which

its potential energy becomes three times of kinetic energy.

A. 1s

B. 
1
2

s

C. 
1
3

s

D. 
2
3

s

Answer: D

Watch Video Solution

1. A particle moves such that its acceleration is given by a = - Bη(x - 2)  

Here, Bη is a positive constnt and x the x-coordinate with respect to the

origin. Time period of oscillation is

https://dl.doubtnut.com/l/_eOu5wNSxFEU4
https://dl.doubtnut.com/l/_nmIAowX3l9os


A. (2π)√β

B. 2π
1
β

C. 2π√β + 2

D. 2π
1

β + 2

Answer: B

Watch Video Solution

√

√

2. A particle starts oscillating simple harmoniclaly from its equilibrium

postion. Then the ratio fo kinetic and potential energy of the principle at

time 
T
12

 is (Umean=0, T= Time period)

A. 2: 1

B. 3: 1

C. 4: 1

D. 1: 4

https://dl.doubtnut.com/l/_nmIAowX3l9os
https://dl.doubtnut.com/l/_gvncxjo5UFGq


Answer: B

Watch Video Solution

3. A mass m = 8kg is attached to a spring as shown in �gure and held in

position so that the spring remains unstretched. The spring constant is

200N /m. The mass m is then released and begins to undergo small

https://dl.doubtnut.com/l/_gvncxjo5UFGq
https://dl.doubtnut.com/l/_aKCNW3IXFY9y


oscillations. The maximum velocity of the mass will be g = 10m /s2   

A. 1 m/s

( )

https://dl.doubtnut.com/l/_aKCNW3IXFY9y


B. 2 m/s

C. 4 m/s

D. 5 m/s

Answer: B

Watch Video Solution

4. An block rides on position that is moving vertically with simple

harmonic motion. The maximum speed of the piston is 2m/s. At what

minimum amplitude of motion will the block and piston separate?

(g=10m/s2)

A. 20 cm

B. 30cm

C. 40 cm

D. 50 cm

https://dl.doubtnut.com/l/_aKCNW3IXFY9y
https://dl.doubtnut.com/l/_sCiZSNdLYB2n


Answer: C

Watch Video Solution

5. An accurate pendulum clock is mounted on ground �oor of a high

building. How much time will it lose or gain in one day if its is transferred

to top storey of a building which is h = 200m higher than the ground

�oor? Radius of earth is 6.4 × 106

A. it will lose 6.2 s

B. it will lose 2.7 s

C. it will gain 5.2s

D. it will gain 1.6 s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_sCiZSNdLYB2n
https://dl.doubtnut.com/l/_QE0geU53tS6v


6. In the �gure, the block of mass m, attached to the spring of sti�ness k

is in correct with the completely elastic wall, and the compression in the

spring is e. The spring is compressed further by e by displacing the block

towards left and is then released. If the collision between the block and

the wall is completely eleastic then the time period of oscillation of the

block will be 

A. 
2π
3

m
k

B. (2π)
m
k

C. 
π
3

m
k

D. 
π
6

m
k

)√
√

√
√

https://dl.doubtnut.com/l/_Lk79AjzXBpNg


Answer: A

Watch Video Solution

7. Vertical displacement of a plank with a body of mass m on it is varying

according to the law y = sinωt + √3cosωt. The minimum value of ω for

which the mass just breaks o� the plank and the moment it occurs �rst

time after t=0, are given by (y is positive towards vertically upwards).

A. 
g
2

,
2
6

,
π

√g

B. 
g

√2
,

2
3

√π
g

C. 
g
2

,
π
3

2
g

D. √2g,
2π
3g

Answer: A

Watch Video Solution

√ √
)

√ )√
√

https://dl.doubtnut.com/l/_Lk79AjzXBpNg
https://dl.doubtnut.com/l/_XKkin2ugoCkP
https://dl.doubtnut.com/l/_iErzcnF547Pi


8. The displacement-time equation of a particle executing SHM is

A - Asin(ωt + ϕ). At tme t=0 position of the particle is x=
A
2

 and it is

moving along negative x-direction. Then the angle ϕ can be

A. 
π
6

B. 
π
3

C. 
2π
3

D. 
5π
6

Answer: D

Watch Video Solution

9. The maximum tension in the string of a pendulum is two times the

minimum tension. Let θ0 is

A. 
1
2

B. 
3
4

https://dl.doubtnut.com/l/_iErzcnF547Pi
https://dl.doubtnut.com/l/_ZhMHrb4YUokU


C. 
2
3

D. 
3
5

Answer: B

View Text Solution

10. Two blocks of masses m1 and m2 are kept on a smooth horizontal

table as shown in �gure. Block of mass m1 (but not m2 is fastened to the

spring. If now both the blocks are pushed to the left so that the spring is

compressed a distance d. The amplitude of oscillatin of block of mass m1

after the system is released is 

A. d
m1

m1 + m2

B. d
m2

m1 + m2

√
√

https://dl.doubtnut.com/l/_ZhMHrb4YUokU
https://dl.doubtnut.com/l/_hEcQpgb0u3WO


C. d
2m2

m1 + m2

D. d 2
m1

m1 + m2

Answer: A

Watch Video Solution

√
√(

11. Time period of a simple pendulum of length L is T1 and time period of

a uniform rod of the same length L pivoted about an end and oscillating

in a vertical plane is T2. Amplitude of osciallations in both the cases is

small. Then 
T1

T2
 is

A. 
4
3

B. 1

C. 
3
2

D. 
1
3

√

√
√

https://dl.doubtnut.com/l/_hEcQpgb0u3WO
https://dl.doubtnut.com/l/_QDhTS1OdK3KP


Answer: C

Watch Video Solution

12. The potential energy of a particle of mass 1 kg in motin along the x-

axis is given by 

U = 4(1-cos2x)J 

Here, x is in meter. The period of small osciallationis (in second) is

A. 2π)

B. π

C. 
π
2

D. √2π

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_QDhTS1OdK3KP
https://dl.doubtnut.com/l/_uAmg7UBXmJ8g


13. A particle executing SHM while moving from one extremity is found at

distance x1, x2 and x3 from the center at the end of three successive

seconds. The time period of oscillatin is 

Here θ = cos - 1
x1 + x3

2x2

A. 
2π
θ

B. 
π
θ

C. θ

D. 
θ
2θ

Answer: A

Watch Video Solution

(

14. Two particles are executing SHM in a straight line. Amplitude A and

the time period T of both the particles are equal. At time t=0, one particle

is at displacement x1 = + A and the other x2 = -
A
2

 and they are( )

https://dl.doubtnut.com/l/_qNobwEeOi0sI
https://dl.doubtnut.com/l/_F0Oj4xSR86xc


approaching towards each other. After what time they across each other?

T
4

A. 
T
3

B. 
T
4

C. 
5T
6

D. 
T
6

Answer: D

Watch Video Solution

15. Maximum speed of a particle in simple harmonic motion is vmax . Then

average speed of this particle in one time period is equal to

A. 
vmax

2

B. 
vmax

π

C. 
πvmax

2

https://dl.doubtnut.com/l/_F0Oj4xSR86xc
https://dl.doubtnut.com/l/_BV2nuZgBIEf4


D. 
2vmax

π

Answer: D

View Text Solution

16. Two particles execute simple harmonic motion of the same amplitude

and frequency along close parallel lines. They pass each other moving in

opposite directions each time their displacement is half their amplitude.

Their phase di�erence is

A. 
5π
6

B. 
4π
3

C. 
π
6

D. 
2π
3

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_BV2nuZgBIEf4
https://dl.doubtnut.com/l/_nT5leYEJQDsD


17. A block is kept on a rough horizontal plank. The coe�cient of friction

between the block and the plank is 
1
2

. The plank is undergoing SHM of

angular frequency 10 rad/s. The maximum amplitude of plank in which the

block does not slip over the plank is (g= 10 m/s2)

A. 4cm

B. 5cm

C. 10 cm

D. 16 cm

Answer: B

Watch Video Solution

18. A particle of mass m is executing osciallations about the origin on the

x-axis with amplitude A. its potential energy is given as U(x) = αx4, where 

α is a positive constant. The x-coordinate of mass where potential energy

is one-third the kinetic energy of particle is

https://dl.doubtnut.com/l/_LcDPGJNbSlJC
https://dl.doubtnut.com/l/_SyEBr421Uwie


A. ±
A
2

B. ±
A

√2

C. ±
A
3

D. ±
A

√3

Answer: B

Watch Video Solution

19. A ball of mass m when dropped from certain height as shown in

diagram, strikes a wedge kept on smooth horizontal surface and move

horizontally just after impact. If the ball strikes the ground at a distance d

from its initial line of fall, thenthe amplitude of oscillation of wedge after

https://dl.doubtnut.com/l/_SyEBr421Uwie
https://dl.doubtnut.com/l/_PTNvVKuicCAk


being hit by the ball will be 

A. 
md
M

Mg
2kh

B. 
d
m

kMg
2h

C. d
kg

2Mh

D. d
kg

2mh

Answer: A

Watch Video Solution

√
√

√
√

20. A particle performs SHM in a straight line. In the �rst second, starting

from rest, it travels a distance a and in the next second it travels a

https://dl.doubtnut.com/l/_PTNvVKuicCAk
https://dl.doubtnut.com/l/_8h5KsbqzI1IO


distance b in the same direction. The amplitude of the SHM is

A. a-b

B. 
2a - b

3

C. 
2a2

3a - b

D. None of these

Answer: C

Watch Video Solution

21. The angular frequency of a spring block system is ω0. This system is

suspended from the ceiling of an elevator moving downwards with a

constant speed v0. The block is at rest relative to the elevator. Lift is

suddenly stopped. Assuming the downward as a positive direction. Then

A. The amplitude of the block is 
v0

ω0

B. The equation of motion for the block is 
v0

ω0
sinω0t( )

https://dl.doubtnut.com/l/_8h5KsbqzI1IO
https://dl.doubtnut.com/l/_yxDvEmYPpvYr


C. Both are correct

D. Both are wrong

Answer: C

View Text Solution

22. A small ball of density ρ id released from rest from the surface of a

liquid whose density varies with depth h as ρ =
ρ0

2
(α + βh). Mass of the

ball is m. Select the most appropriate option.

A. The particle will execute SHM

B. The maximum speed of the ball is 
2 - α

√2β

C. Both a and b are correct

D. Both a and b are wrong

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_yxDvEmYPpvYr
https://dl.doubtnut.com/l/_Dab8Y9wdLDC0


23. A constant force produces maximum velocity V on the block

connected to the spring of force constant K as shown in the �gure. When

the force constant of spring becomes 4K, the maximum velocity of the

block is 

A. V /4

B. 2V

C. V /2

D. V

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Dab8Y9wdLDC0
https://dl.doubtnut.com/l/_EtxUrt7uDd8V


24. Two blocks of masses m1=1kg and m2 = 2kg are connected by a spring

of spring constant k = 24 N/m and placed on a frictionless horizontal

surface. The block m1 is imparted an initial velocity v0 = 12cm/s to the

right. The amplitude of osciallation is

A. 2 cm

B. 1 cm

C. 3 cm

D. 4 cm

Answer: A

Watch Video Solution

25. U.r graph of a particle performing SHM is as shown in �gure. What

conclusion cannot be drawn from the graph? 

https://dl.doubtnut.com/l/_evnOXYNXIjqP
https://dl.doubtnut.com/l/_8QiydxfOgzVj


A. Mean position of the particle is at r=2m

B. Potential energy of the particle at mean position is 10 J

C. Amplitude of oscillation is 1m

D. None of the above.

Answer: C

Watch Video Solution

26. Two particles are in SHM along same line with same amplitude A and

same time period T. At time t=0, particle 1 is at + 
A
2

 and moving towards

https://dl.doubtnut.com/l/_8QiydxfOgzVj
https://dl.doubtnut.com/l/_gpEaApwEpJl0


positive x-axis. At the same time particle 2 is at -
A
2

 and moving towards

negative x-axis. Find the timewhen they will collide.

A. 
2T
3

B. 
5T
12

C. 
4T
3

D. 
2T
5

Answer: B

Watch Video Solution

27. A plank of area of cross-section A is half immersed in liquid 1 of density

ρ and half in liquid 2 of density 2ρ. What is period of osciallation of the

https://dl.doubtnut.com/l/_gpEaApwEpJl0
https://dl.doubtnut.com/l/_LIo0JZKpN5vZ


plank if it is slightly depressed downwards? 

A. 2π
m
ρAg

B. π
m
ρAg

C. 2π
3m

2ρAg

D. 2π
m

3ρAg

Answer: A

Watch Video Solution

( √
√
√
√

https://dl.doubtnut.com/l/_LIo0JZKpN5vZ


28. A mass M is performing linear simple harmonic motion. Then correct

graph for acceleration a and corresponding linear velocity v is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Ow3p6IKV3cNZ


29. A test tube of length l and area of cross-section A has some iron

�llings of mass M. The test tube �oats normally in a liquid of density ρ

with length x dipped in the liquid. A distribuing force makes the tube

oscillate in the liquid. The time period of osciallation is given by (neglect

the mass of the test tube)

A. 2π
Mρ
Ag

B. 2π
x
g

C. 2π
l
g

D. 2π
M
g

Answer: B

Watch Video Solution

( √
√
√
√

30. A particle is executing SHM according to the equation x = Acosωt.

Average speed of the particle during the interval 0 ← t ←
π

6ω

https://dl.doubtnut.com/l/_oejmcDkoG1mW
https://dl.doubtnut.com/l/_cHYhkQffVdAV


A. 
√3Aω

2

B. 
√3Aω

4

C. 
√Aω
π

D. None of these

Answer: D

Watch Video Solution

( )

31. A particle performs SHM of amplitude A along a straight line .When it

is at a distance of 
√3

2
A from mean position its kinetic energy gets

increased by an amount of 
1
2
mω2A2 due to an impulsive force. Then its

new amplitude becomes

A. 
√5

2
A

B. 
√3

2
A

https://dl.doubtnut.com/l/_cHYhkQffVdAV
https://dl.doubtnut.com/l/_mJB3m6BsXq5A


C. √2A

D. 
2

√5
A

Answer: C

Watch Video Solution

32. In the �gure, a block of mass m is rigidly attached to two identical

springs of sti�ness k each. The other ends of the springs are connected

to the �xed wall. When the block is in equilibrium, length of each spring is

b, which is greater than the natural length of the spring. The time period

of the oscillation of the block if it is displaced by small distance

perpendicular to the length of the springs and released. Space is gravity

free. 

A. 2π
mb

k(b - 1)√

https://dl.doubtnut.com/l/_mJB3m6BsXq5A
https://dl.doubtnut.com/l/_FWaixjK2Zwkv


B. 2π
mb
2k

(b - l)

C. 2π m
b - l
kb

D. 2π m
b - l
2kb

Answer: B

Watch Video Solution

√
√( )
√( )

33. A particle is placed at the lowest point of a smooth wire frame in the

shape of a parabola, lying in the vertical xy-plane having equatioin x2

=5y(x,y are in meter). After slight displacement, the particle is set free.

Find angular frequency of osciallation (in rad/sec) (Take g=10 m/s2

A. 2 rad/s

B. 4 rad/s

C. 6 rad/s

D. 8 rad/s

)

https://dl.doubtnut.com/l/_FWaixjK2Zwkv
https://dl.doubtnut.com/l/_pQao1jKxr4YO


Answer: A

Watch Video Solution

34. Two springs, each of spring constant k = 100N/m are attached to a

block of mass 2kg as shown in �gure. The block can slide smoothly along

horizontal platform clamped to the opposite walls of a trolley of mass

5kg. The block is slightly displace dand then released. The period of

oscillation is (in seconds). (all surfaces are smooth) 

A. T = 2π
7

1000

B. T = 2π
1

140

√
√

https://dl.doubtnut.com/l/_pQao1jKxr4YO
https://dl.doubtnut.com/l/_GNfUDYXpPHe1


More than one option is correct

C. T = 2π
1
20

D. T = 2π
49
100

Answer: B

Watch Video Solution

√
√

1. A particle is executing SHM with amplitude A. At displacement

x = -
A
4

, force acting on the particle is F, potential energy of the

particle is U, velocity of particle is v and kinetic energy is K. Assuming

potential energyh to be zero at mean position. At displacement x=A/2

A. Force acting on the particle will be 2F

B. potential energy of the particle will be 4U.

C. velocity of particle must be 
4
5

v

( )

√

https://dl.doubtnut.com/l/_GNfUDYXpPHe1
https://dl.doubtnut.com/l/_DShvTD8LhDgW


D. kinetic energy of particle will be 0.8 K

Answer: B::D

Watch Video Solution

2. A simple pendulum of length 1 m with a bob of mass m swings with an

angular amplitude 30 ∘ . Then (g=9.8m /s2

A. time period of pendulum is 2s

B. tension in the string is greater than mg cos15 ∘  at angualr

displacement 15 ∘

C. rate of change of speed at angular displacement 15 ∘  is gsin15 ∘

D. tension in the string is mg cos 15 ∘  at angular displacement 15 ∘

Answer: B::C

Watch Video Solution

)

https://dl.doubtnut.com/l/_DShvTD8LhDgW
https://dl.doubtnut.com/l/_qDFIsImB5lTu
https://dl.doubtnut.com/l/_J2oMVCKTCJzF


3. A constant force F is applied on a spring block system as shown in

�gure. The mass of the block is m and spring constant is k. The block is

placed over a smooth surface. Initially the spring was unstretched.

Choose the correct alternative(s) 

A. The block will executes SHM

B. Amplitude of oscillation is 
F

2K

C. Time period of oscillation is 2π
m
k

D. The maximum speed of block is 
√2Fx - kx2

m
 (Here, x=F/k).

Answer: A::C::D

Watch Video Solution

√

https://dl.doubtnut.com/l/_J2oMVCKTCJzF


4. Velocity-time graph of a particle executing SHM is shown in �gure.

Select the correct alternative(s). 

A. At position 1, displacement of particles may be positive or negative

B. At position 2, displacement of particlees is negative

C. At position 3, acceleration of particle is positvie

D. At position 4, acceleration of particle is positive

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_SrK6Hg9uhcin
https://dl.doubtnut.com/l/_ORbGy2EIO3XM


5. Accleration-time graph of a particle executing SHM is as shown in

�gure. Select the correct alternatives(s). 

A. Displacement of particle at 1 is negative

B. velocity of particle at 2 is positive

C. potential energy of particle at 3 is maximum

D. Speed of particle at 4 is decreasing

Answer: A::B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_ORbGy2EIO3XM
https://dl.doubtnut.com/l/_vHMeOSuUVzGm


6. Density of a liquid varies with depth as ρ = αh. A small ball of density ρ0

is released from the free surface of the liquid. Then

A. the ball will execute SHM of amplitude 
ρ0

α

B. the mean position of the ball will be at a depth 
ρ0

2α

C. the ball will sink to a maximum depth of 
ρ0

α

D. The ball sink to a maximum depth of 
ρ0

α

Answer: A::C::D

Watch Video Solution

7. A particle stars SHM at time t=0. Its amplitude is A and angular

frequency is ω.  At time t=0 its kinetic energy is 
E
4

. Assuming potential

energy to be zero and the particle can be written as (E=total mechanical

energy of oscillation).

A. x=A cos ωt +
π
6( )

https://dl.doubtnut.com/l/_vHMeOSuUVzGm
https://dl.doubtnut.com/l/_7Z2SSMe39CFw


B. x = Asin ωt +
π
3

C. X = Asin ωt -
2π
3

D. x = A cos ωt -
π
6

Answer: A::B::C::D

Watch Video Solution

( )
( )
( )

8. The speed v of a particle moving along a straight line. When it is at

distance x from a �xed point on the line is v2 = 144 - 9x2. Select the

correct alternatives

A. The motioni of the particle is SHM with time period T =
2π
3

 units

B. The maximum displacement of the particle from the �xed point is 4

units

C. The magnitude of acceleration at a distance 3 units from the �xed

point is 27 units

https://dl.doubtnut.com/l/_7Z2SSMe39CFw
https://dl.doubtnut.com/l/_qGiesLyta3ju


D. the motion of the particles is periodic but not simple harmonic

Answer: A::B::C

Watch Video Solution

9. A block A of mass m connected with a spring of force constant k is

executing SHM.The displacement time equation of the block is x=

x0 = asinωt. An indentical block B moving towards negative x -axis with

velocity v0 collides elastically with block A at time t=0. Then  

A. displacement time equation of A after collision will be

x = x0 - v0
m
k

sinωt

B. displacement time equation of A after collision will be

x = x0 + v0
m
k

sinωt

√

√

https://dl.doubtnut.com/l/_qGiesLyta3ju
https://dl.doubtnut.com/l/_Ew23VlELkqmL


C. Velocity of b just after collision will be a ω towards positive x-

direction.

D. velocity of B just after collision will be v0 towards positive x-

direction.

Answer: A::C::D

Watch Video Solution

10. A particle moves along the x-axis according to the equation

x = 4 + 3sin(2πt)  

Hence, x in cm and t in seconds. Select the correct alternatives

A. The motion of the particle is simple harmonic with mean position at

x=0

B. the motion of the particle is simple harmonic with mean position at

x=4cm

https://dl.doubtnut.com/l/_Ew23VlELkqmL
https://dl.doubtnut.com/l/_CQcRjZNsr4CR


C. The motion of the particle is simple harmonic with mean position at

x=-4cm

D. Amplitude of osciallation is 3cm

Answer: B::D

Watch Video Solution

11. In simple harmonic motion

A. Potential energy and kinetic energy may not be equal in mean

position.

B. potential energy and kinetic energy may be equal in extreme

position

C. potential energy may be zero at extreme position

D. kinetic energy plus potential energy oscillates simple harmonically.

Answer: A::B::C

https://dl.doubtnut.com/l/_CQcRjZNsr4CR
https://dl.doubtnut.com/l/_yQYkWdz3hQG2


Watch Video Solution

12. A block of mass m is attached to a massless spring of force constant k,

the other end of which is �xed from the wall of a truck as shown in �gure.

The block is placed over a smooth surface and initially the spring is

unstretched. Suddenly the truck starts moving towards right with a

constant accleration a0.  As seen from the truck  

A. The particle will execute SHM

B. The time period of oscillations will be 2π
m
k

(

C. the amplitude of oscillations will be m2a2
0

√
( )

https://dl.doubtnut.com/l/_yQYkWdz3hQG2
https://dl.doubtnut.com/l/_OsZWpTNpbrgK


D. The energy of oscillatioins will be 
m2a2

0

k

Answer: A::B::C

Watch Video Solution

13. A particle is executing SHM on a straight line. A and B are two points

at which its velocity is zero. It passes through a certain point P(APltBP) at

successive intervals of 0.5s and 1.5 s with a speed of 3m/s.

A. the maximum speed of particle is 3√2m/s

B. the maximum speed of particle is √2
m
s .

C. the ratio (AP/BP) is 
√2 - 1

√2 + 1

D. the ratio AP/BP is 
1

√2

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_OsZWpTNpbrgK
https://dl.doubtnut.com/l/_oXzs9r7xMRek
https://dl.doubtnut.com/l/_Y4hPfNLka7OE


14. Two particles undergo SHM along the same line with the same time

period (T) and equal amplitude (A). At a particular instant one is at

x = - A and the other is at x = 0. If they start moving in the same

direction then they will cross each other at 

  

(i) t =
4T
3

 (ii) t =
3T
8

 (iii) x =
A
2

 (iv) x =
A

√2

A. `t=(4T)/3

B. t =
3T
8

C. x =
A
2

D. x =
A

√2

Answer: B::D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Y4hPfNLka7OE


15. A particle of mass m is moving in a potential well, for which the

potential energy is given by U(x) = U0(1 - cosax) where U0 and a are

positive constants. Then (for the small value of x)

A. the time period of small osciallation is T = 2π
m
aU0

B. the speed of the particle is maximum at x=0

C. the amplitude of oscillations is 
π
8

D. the time period of small osciallations is T = 2π
m

a2U0

Answer: B::C::D

Watch Video Solution

√

√

16. In a horizontal spring-block system force constant of spring is k =

16N/m, mass of the block is 1 kg. Maximum kinetic energy of the block is

8J. Then

https://dl.doubtnut.com/l/_QjiwPsVzMk9K
https://dl.doubtnut.com/l/_MEFw55ZqPo0h


A. amplitude of osciallation is 1m

B. at half the amplitude, potential energy stored in the spring is 2J.

C. at half the amplitude kinetic energy is 6J

D. angular frequency of oscillation is 16 rad/s

Answer: A::B::C

Watch Video Solution

17. Two small particles P and Q each of mass m are �xed along x-axis at

points (a,0) and (-a,0). A third particle R is kept at origin. Then

A. if particle R is displaced along x-axis it will start oscillating.

B. oscillations of R along x-axis are simple harmonic in nature

C. if R is displaced of R along y-axis, it starts oscillating

D. oscillations along y-axis may be simple harmonic in nature.

Answer: C::D

https://dl.doubtnut.com/l/_MEFw55ZqPo0h
https://dl.doubtnut.com/l/_tsE0MQrHuWVA


Watch Video Solution

18. x-tequation of a particle moving along x-axis is given as 

x = A + A(1 - cosωt)

A. particle oscillates simple harmonically between x = 2A and x = A

B. velocity of particle is maximum at x = 2A

C. time taken by particles in travelling from x=A to x=3A is 
π
ω

D. time taken by particles in travelling from x=A to x=2A is 
π

2ω

Answer: B::C::D

Watch Video Solution

19. In simple harmonic motion of a particle, maximum kinetic energy is 40

J and maximum potential energy is 60 J. then

A. minimum potential energy will be 20 J

https://dl.doubtnut.com/l/_tsE0MQrHuWVA
https://dl.doubtnut.com/l/_CZ07HSjtuRgV
https://dl.doubtnut.com/l/_7AeExZ2z6cnQ


B. potential energy at half the displacement will be 30J

C. kinetic energy at half the displacement is 40 J

D. potential energy or kinetic energy at some intermediate position

cannot be found the given data

Answer: A::B

Watch Video Solution

20. Two particles are in SHM with same amplitude A and same regualr

frequency ω. At time t=0, one is at x =+
A
2

 and the other is at x = -
A
2

.

Both are moving in the same direction.

A. phase di�erence between the two particles is 
π
3

B. phase di�erence between the two particles is 
2π
3

C. they will collide after time t= 
π

2ω

D. they will collide after time t=
3π
4ω

https://dl.doubtnut.com/l/_7AeExZ2z6cnQ
https://dl.doubtnut.com/l/_3KKBHxPvFUPM


Answer: A::C

Watch Video Solution

21. Time period of spring-block system on surface of earth is T1 and that

of a simple pendulum is T2. At height h = R (the radius of earth) the

corresponding values are T1 and T2 then

A. T1 > T1

B. T1 = T2

C. T2 > T2

D. T2 < T2

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_3KKBHxPvFUPM
https://dl.doubtnut.com/l/_xbW0FNeEGV8s


22. A linear harmonic oscillator of force constant 2 × 106N /m and

amplitude (0.01 m) has a total mechanical energy of (160 J). Its.

A. Maximum potential energy is 100 J

B. maximum kinetic energy is 100 J

C. maximum potential energy is 160 J

D. maximum potential energy is zero

Answer: B::C

Watch Video Solution

23. Three simple harmonic motions in the same direction having the same

amplitude and same period are superposed. If each di�er in phase from

the next by 45 ∘ , then

A. the resultant amplitude is 1 + √2 a

B. the phase of the resultant motion relative to the �rst is tan - 1 1
2

( )

( )

https://dl.doubtnut.com/l/_oFyL9ddyxahb
https://dl.doubtnut.com/l/_t5ooPQANjlHS


C. the energy associated with the resulting motion is 3 + 2√2  times

the energy associated with any single motion.

D. the resulting motion is not simple harmonic

Answer: A::C

Watch Video Solution

( )

24. If y, v and a represent displacement velocity and acceleration at any

instant for a particle executing SHM, which of the following statements

are true?

A. v and y may have some direction

B. v and a may have same direction

C. a and v may have same direction

D. a and v may have opposite directions.

Answer: A::B::D

https://dl.doubtnut.com/l/_t5ooPQANjlHS
https://dl.doubtnut.com/l/_6CF98PJsZK67


Watch Video Solution

25. The time period of a particle in simple harmonic motion is T. Assume

potential energy at mean position to be zero. After a time of 
T
6

 it passes

its mean position its,

A. velocity will be one half its maximum velocity

B. displacement will be one half of its amplitude

C. Acceleration will be nearly 86 ∘  of its maximum acceleration

D. kinetic energy = potential energy

Answer: A::C

Watch Video Solution

26. The �gure shows a graph between velocity and displacement (from

mean position) of a particle performing SHM:

https://dl.doubtnut.com/l/_6CF98PJsZK67
https://dl.doubtnut.com/l/_xq7SOJckgNEV
https://dl.doubtnut.com/l/_YFXKjFg1q0Jx


A. the time period of the particle is 1.57s

B. the maximum acceleration will be 40 cm/s2

C. the velocity of particle is 2√21 cm/s when it is at a distance 1 cm

from the mean position.

D. minimum acceleration is 4cm/s^(2)`

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_YFXKjFg1q0Jx


27. Two blocks of masses 3 kg and 6kg rest on horizontal smooth surface.

The 3 kg block is attached to a spring with a long constant k = 900Nm - 1

which is compressed 2m from beyond 1m from mean position. 3kg mass

strikes the 6 kg mass and the two stick together. 

A. Veocity of the combined masses immediately after the collision is

10ms - 1.

B. velocity of the combined masses immediately after the collision is

5ms - 1

C. amplitude of the resulting oscillation is √2m.

D. amplitude of the resulting oscillation is 1m.

Answer: A::C

https://dl.doubtnut.com/l/_5ygEmwwzkFb5


Watch Video Solution

28. Two springs with negligible massess and force constant of

k1 = 200Nm - 1 and k2 = 160Nm - 1 are attached to the block of mass m =

10kg as shown in the �gure. Initially the block is at rest at the equilibrium

position the block is at rest at the equilibrium position nor compressed.

At time t=0, sharp impulse of 50 N-s is given to the block. 

A. Period of oscillations for the mass m is 
π
3

 s

B. maximum velocity of the mass m during its oscillations is 5ms - 1

C. Data are insu�cient to determine maximum velocity

D. Amplitude of oscillation is 0.42 m

https://dl.doubtnut.com/l/_5ygEmwwzkFb5
https://dl.doubtnut.com/l/_DmtwttN3kgX3


Answer: A::B

Watch Video Solution

29. Initially spring is compressed by x0 and blocks are in contact when

system is released, then block starts moving and after some time contact

between blocks, then 

A. Blocks will be separated at natural length of spring.

B. After separation block A performs SHM os amplitude x0

m1

m1 + m2

C. After separation maximum velocity of block A is x0
k

m1 + m2

D. After separation block A will perfom SHM of amplitude x0

Answer: A::B::C

√
√

https://dl.doubtnut.com/l/_DmtwttN3kgX3
https://dl.doubtnut.com/l/_FBitd15QWMHc


Watch Video Solution

30. A block suspended from a spring is released when the spring is

unstretched. Then choose the correct options. 

https://dl.doubtnut.com/l/_FBitd15QWMHc
https://dl.doubtnut.com/l/_vHdHVrx1oijt


A. Block starts oscillating simple harmonically

B. Throughout the motion block is accelerated

C. Maximum acceleration of block is g

D. In the upward motion of block, spring is detached from the block at

its mean position, then block will rise upto more height from where

it was released.

Answer: A::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_vHdHVrx1oijt


31. Two smooth tunnels are dug from one side of earth's surface to the

other side, one along a diameter are dropped from one end of each of

the tunnels. Both time particles oscillate simple harmonically along the

tunnels. Let T1 and T2 be the particle along the diameter and along the

chord respectively. Then:

A. T1 = T2

B. T1 > T2

C. v1 = v2

D. v1 > v2

Answer: A::D

Watch Video Solution

32. Total energy of a particle executing oscillating motionis 3 joule and

given by 

E = x2 + 2x + v2 - 2v  

https://dl.doubtnut.com/l/_24oh4Z8Sel4m
https://dl.doubtnut.com/l/_asMPXiUJGB8U


Where x is the displacement from origin at x=0 and v is velocity of particle

at x. Then choose the correct statements)

A. Amplitude of osciallation is 1m

B. Maximum velocity of particles during oscillation is 3m/sec.

C. Amplitude of oscillation is 2m

D. Maximum velocity of particle during oscillation is √5 + 1  m/sec.

Answer: C::D

Watch Video Solution

( )

33. System shown in �g is in equilibrium and at rest. The spring and string

are massless now the string is cut. The acceleration of mass 2m and m

https://dl.doubtnut.com/l/_asMPXiUJGB8U
https://dl.doubtnut.com/l/_AYEq58MT3zeF


just after the string is cut will be: 

A. 
1
6

s

B. 
1
2

s

https://dl.doubtnut.com/l/_AYEq58MT3zeF


C. 
1
3

s

D. 
2
3

s

Answer: A::B

Watch Video Solution

34. In the �gure shown, a block A of mass m is rigidy attached to a light

spring of sti�ness k and suspended from a �xed support. Another block B

of same mass is just placed on it and blocks are in equilibrium. Suddenly

https://dl.doubtnut.com/l/_AYEq58MT3zeF
https://dl.doubtnut.com/l/_aydDE8ysaQ7p


the block B is removed. Choose the correct options (s) afterward. 

A. Block A will start SHM

B. Amplitude of oscillation of the block A is 
mg
k

C. Maximum speed acquired by the block A is 
m
2k

D. 

)
√

https://dl.doubtnut.com/l/_aydDE8ysaQ7p


Answer: A::B::C

Watch Video Solution

35. Passage IX) For SHM to take place force acting on the body should be

proportional to -x or F = -kx. If A be the amplitude then energy of

oscillation is 
1
2

kA2 

Force acting on a block is F = ( - 4x + 8). Here F is in Newton and x the

position of block on x-axis in meter

A. motion of the block is periodic but not simple harmonic

B. Motion of the block is not periodic

C. motion of the block is simple harmonic about origin, x=0

D. motion of the block is simple harmonic about x=2m.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aydDE8ysaQ7p
https://dl.doubtnut.com/l/_m6iKzu8tWoYN
https://dl.doubtnut.com/l/_XNOHcCN7gpUs


36. Passage IX) For SHM to take place force acting on the body should be

proportional to -x or F = -kx. If A be the amplitude then energy of

oscillation is 
1
2 kA2 

If energy of osciallation is 18 J, between what points the block will

oscillate?

A. between x=0 and x=4m

B. between x=-1m and x=5m

C. between x=-2m and x=6m

D. between x=1m and x=3m

Answer: B

Watch Video Solution

37. Passage X) A 2kg block hangs without vibrating at the bottom end of a

spring with a force constant of 400 N/m. The top end of the spring is

attached to the ceiling of an elevator car. The car is rising with an upward

https://dl.doubtnut.com/l/_XNOHcCN7gpUs
https://dl.doubtnut.com/l/_UB4F4gwu6qhg


acceleration of 5
m

s^(2)

whenthea ≤ rationsuddenlyceasesatt = 0 and thecarmovesupwardwithconstantspe

s^(2)`) 

What is the angular frequency of oscillation of the block after the

acceleration ceases?

A. 10√2rad/s

B. 20ra
d
s

C. 20√2rad/s

D. 32ra
d
s

Answer: A

Watch Video Solution

38. Passage X) A 2kg block hangs without vibrating at the bottom end of a

spring with a force constant of 400 N/m. The top end of the spring is

attached to the ceiling of an elevator car. The car is rising with an upward

https://dl.doubtnut.com/l/_UB4F4gwu6qhg
https://dl.doubtnut.com/l/_tDR3gmUZkvfs


acceleration of 5
m

s^(2)

whenthea ≤ rationsuddenlyceasesatt = 0 and thecarmovesupwardwithconstantspe

s^(2)`) 

The amplitude of the osciallations is

A. 7.5 cm

B. 5 cm

C. 2.5 cm

D. 1 cm

Answer: C

Watch Video Solution

39. Passage X) A 2kg block hangs without vibrating at the bottom end of a

spring with a force constant of 400 N/m. The top end of the spring is

attached to the ceiling of an elevator car. The car is rising with an upward

acceleration of 5
m

s^(2)

https://dl.doubtnut.com/l/_tDR3gmUZkvfs
https://dl.doubtnut.com/l/_5oifOIQ5LcZ2


whenthea ≤ rationsuddenlyceasesatt = 0 and thecarmovesupwardwithconstantspe

s^(2)

)The ∈ itialphase∠observedbyarider ∈ thee ≤ va → r, tak ∈ gupwarddirectio ∈

pi/2` phase constant, is equal to

A. zero

B. π /2rad

C. π rad

D. 3
π
2

rad

Answer: D

Watch Video Solution

40. Passage XI) The di�erential equation of a particle undergoing SHM is

given by a
d2x

dt2
+bx = 0. The particle starts from the extreme position.  

The time period of osciallation is given by

https://dl.doubtnut.com/l/_5oifOIQ5LcZ2
https://dl.doubtnut.com/l/_HnGi8K92tfN4


A. 
2π
b

B. (2π)√b

C. (2π)
b
a

D. 2π
a
b

Answer: D

Watch Video Solution

√
( (√ )

41. Passage XI) The di�erential equation of a particle undergoing SHM is

given by a
d2x

dt2
+bx = 0. The particle starts from the extreme position.  

The ratio of the maximum acceleration to the maximum velocity of the

particle is

A. b/a

B. a/b

C. 
a
b√

https://dl.doubtnut.com/l/_HnGi8K92tfN4
https://dl.doubtnut.com/l/_X2atMQhAqpTW


D. 
b
a

Answer: D

Watch Video Solution

√

42. The equation of motion may be given by

A. x = ± Asin
b
a

t

B. x = ± Acos
b
a

t

C. x = ± Asin
b
a
t + θ  where θ =

π
2

D. None of the above.

Answer: B

Watch Video Solution

(√ )
(√ )
(√ )

https://dl.doubtnut.com/l/_X2atMQhAqpTW
https://dl.doubtnut.com/l/_OSBRihP4lvOt


43. Passage XII)_ A particle of mass m is constrained to move along x-axis.

A force F acts on the particle. F always points toward the position labelled

E. For example, when the particle is to the left of E,Fpoints to the right.

The magnitude of F is consant except at point E where it is zero. The

systm is horizontal. F is the net force acting on the particle. the particle is

displaced a distance A towards left from the equilibrium position E and

released from rest at t=0. 

What it is the time period of periodic motion of particle. 

A. 4
2Am
F

B. 2
2Am
F

C. 
2Am
F

D. None of these

(√
(√ )

(√ )

https://dl.doubtnut.com/l/_56cmG20iRslT


Answer: A

Watch Video Solution

44. Passage XII)_ A particle of mass m is constrained to move along x-axis.

A force F acts on the particle. F always points toward the position labelled

E. For example, when the particle is to the left of E,Fpoints to the right.

The magnitude of F is consant except at point E where it is zero. The

systm is horizontal. F is the net force acting on the particle. the particle is

displaced a distance A towards left from the equilibrium position E and

released from rest at t=0. 

Velocity-time graph of the particle is 

A. 

https://dl.doubtnut.com/l/_56cmG20iRslT
https://dl.doubtnut.com/l/_IvrShgCiHkqg


B. 

C. 

D. 

Answer: A

Watch Video Solution

45. Passage XII)_ A particle of mass m is constrained to move along x-axis.

A force F acts on the particle. F always points toward the position labelled

E. For example, when the particle is to the left of E,Fpoints to the right.

The magnitude of F is consant except at point E where it is zero. The

systm is horizontal. F is the net force acting on the particle. the particle is

displaced a distance A towards left from the equilibrium position E and

https://dl.doubtnut.com/l/_IvrShgCiHkqg
https://dl.doubtnut.com/l/_A06lJMNuWjEi


released from rest at t=0. 

Find minimum time it will take to reach from x = -
A
2

 to 0  

A. 
3
2

mA
F √2 - 1

B. 
mA
F √2 - 1

C. 2
mA
F √2 - 1

D. None of these

Answer: B

Watch Video Solution

√ ( )

√ ( )

√ ( )

46. Passage XIII) Mr. Anoop having mass 50 ks is standing on a massless

platform which oscillates up and down (doing SHM) of frequency 0.5

https://dl.doubtnut.com/l/_A06lJMNuWjEi
https://dl.doubtnut.com/l/_5HBehoPTUJ3D


sec - 1 and amplitude 0.4m. Platforms has a weightng machine �tted in it

(Which is also massless). On which Anoop is standing. (Take π2  = 10 and

g = 1- m /s2. Assume that at t=0 (Platform+Anoop) is at their highest point

of oscillation. [More than one option is correct] 

  

Which of the following will be correct for reading of weighting machine

A. Maximum reading of weighing machine will be 70 kg

( )

https://dl.doubtnut.com/l/_5HBehoPTUJ3D


B. maximum reading will be at mean position

C. maximum reading will be at lower extremem position

D. Maximum reading will be at upper extreme position.

Answer: A::C

Watch Video Solution

47. Passage XIII) Mr. Anoop having mass 50 ks is standing on a massless

platform which oscillates up and down (doing SHM) of frequency 0.5

sec - 1 and amplitude 0.4m. Platforms has a weightng machine �tted in it

(Which is also massless). On which Anoop is standing. (Take π2  = 10 and

g = 1- m /s2. Assume that at t=0 (Platform+Anoop) is at their highest point

of oscillation. [More than one option is correct] 

( )

https://dl.doubtnut.com/l/_5HBehoPTUJ3D
https://dl.doubtnut.com/l/_CfCSGQLUcABX


  

Which of the following is correct for compression of the spring.

A. When reading is 55 kg, then compression will be 1.1m

B. When reading is 50 kg, then compression will be 1.0m

C. When reading is 50kg, then compression will be 1.1m

D. When reading is 55kg, then composition will be 1.0m

https://dl.doubtnut.com/l/_CfCSGQLUcABX


Answer: A::B

Watch Video Solution

48. Passage XIV) A uniform cylindrical block of mass 2M and cross-

sectional area A remains partially submerged in a non viscous liquid of

density ρ, density of the material of the cylinder is 3ρ. The cylinder is

connected to lower end of the tank by means of a light spring of spring

constant K. The other end of the cylinder is connected to anotehr block of

mass M by means of a light inextensible sting as shown in the �gure. The

pulleys shown are massless and frictionless and assume that the cross-

section of the cylinder is very small in comparison to that of the tank.

Under equilibrium conditions, half of the cylinder is submerged. [given

that cylinder always remains partially immersed) 

https://dl.doubtnut.com/l/_CfCSGQLUcABX
https://dl.doubtnut.com/l/_mvVFG0D3pm5e


  

Under equilibrium conditions

A. extensions of the spring is 
Mg
3K

B. compression of the spring is 
2Mg
3K

C. compression of the spring is 
Mg
8 k

D. extension of the spring is 
Mg
6k

Answer: B

Watch Video Solution

)

https://dl.doubtnut.com/l/_mvVFG0D3pm5e


Watch Video Solution

49. Passage XIV) A uniform cylindrical block of mass 2M and cross-

sectional area A remains partially submerged in a non viscous liquid of

density ρ, density of the material of the cylinder is 3ρ. The cylinder is

connected to lower end of the tank by means of a light spring of spring

constant K. The other end of the cylinder is connected to anotehr block of

mass M by means of a light inextensible sting as shown in the �gure. The

pulleys shown are massless and frictionless and assume that the cross-

section of the cylinder is very small in comparison to that of the tank.

Under equilibrium conditions, half of the cylinder is submerged. [given

that cylinder always remains partially immersed) 

https://dl.doubtnut.com/l/_mvVFG0D3pm5e
https://dl.doubtnut.com/l/_EZAq1nqHPQT6


  

By what maximum distance cylinder will be pushed downward into the

liquid from equilibrium position so that when it is set free then tension in

the string will not vanish [Assume at equilibrium position system was at

rest]

A. 
3Mg

K + Aρg

B. 
3Mg

2(K + Aρg)

C. 
8Mg

3(K + Aρg)

https://dl.doubtnut.com/l/_EZAq1nqHPQT6


D. 
3Mg

2K + 3Aρg

Answer: A

Watch Video Solution

50. Passage XIV) A uniform cylindrical block of mass 2M and cross-

sectional area A remains partially submerged in a non viscous liquid of

density ρ, density of the material of the cylinder is 3ρ. The cylinder is

connected to lower end of the tank by means of a light spring of spring

constant K. The other end of the cylinder is connected to anotehr block of

mass M by means of a light inextensible sting as shown in the �gure. The

pulleys shown are massless and frictionless and assume that the cross-

section of the cylinder is very small in comparison to that of the tank.

Under equilibrium conditions, half of the cylinder is submerged. [given

that cylinder always remains partially immersed) 

https://dl.doubtnut.com/l/_EZAq1nqHPQT6
https://dl.doubtnut.com/l/_xqgrJpT1wxnN


  

If the cylinder is pushed down from equilibrium by a distance which is

half the distance as calculated in the above question, determine time

period of subsequent motion.

A. `(2pisqrt((3M)/(2(K+Arhog)

B. 2π
M

2K + Aρg

C. 2π
3M

K + Aρg

D. 2π
2M

K + 3Aρg

( √
√
√

https://dl.doubtnut.com/l/_xqgrJpT1wxnN


Comprehension types

Answer: C

Watch Video Solution

1. Passage I) In simple harmonic motion force acting on a particle is given

as F = - 4x, total mechanical energy of the particle is 10 J and amplitude

of oscillations is 2m, At time t=0 acceleration of the particle is -16
m

s2 .

Mass of the particle is 0.5 kg. 

Potential energy of the particle at mean position is

A. 10 J

B. 8 J

C. 6 J

D. 2 J

Answer: D

https://dl.doubtnut.com/l/_xqgrJpT1wxnN
https://dl.doubtnut.com/l/_wCjGUjtrwnOq


Watch Video Solution

2. Passage I) In simple harmonic motion force acting on a particle is given

as F = - 4x, total mechanical energy of the particle is 10 J and amplitude

of oscillations is 2m, At time t=0 acceleration of the particle is -16
m

s2 .

Mass of the particle is 0.5 kg. 

Displacement time equation equation of the particle is

A. x = 2sin2t

B. x = 2sin4t

C. x = 2cos2t

D. None of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_wCjGUjtrwnOq
https://dl.doubtnut.com/l/_oSSMtdLjrBxL


3. Passage I) In simple harmonic motion force acting on a particle is given

as F = - 4x, total mechanical energy of the particle is 10 J and amplitude

of oscillations is 2m, At time t=0 acceleration of the particle is -16
m

s2 .

Mass of the particle is 0.5 kg. 

At x=+1m, potential energy and kinetic energy of the particle are

A. 2 J and 8 J

B. 8 J and 2 J

C. 6 J and 4 J

D. 4 J and 6 J

Answer: D

Watch Video Solution

4. Passage II) Two identicla blocks P and Q have masses m each. They are

attached to two identical springs initially unstretched. Now the left

spring (along with P) is compressed by 
A
2

 and the right spring (along with

https://dl.doubtnut.com/l/_YNC03Mbd5nci
https://dl.doubtnut.com/l/_Er11sreGPR6V


Q) is compressed by A. Both the blocks are released simultaneously. They

collide perfectly inelastically. Initially time period of both blocks was T. 

  

The time period of oscillation of combined mass is

A. 
T

√2

B. √T

C. T

D. 
T
2

Answer: C

Watch Video Solution

5. Passage II) Two identicla blocks P and Q have masses m each. They are

attached to two identical springs initially unstretched. Now the left

https://dl.doubtnut.com/l/_Er11sreGPR6V
https://dl.doubtnut.com/l/_eFGZzFV3MBlH


spring (along with P) is compressed by 
A
2

 and the right spring (along with

Q) is compressed by A. Both the blocks are released simultaneously. They

collide perfectly inelastically. Initially time period of both blocks was T. 

  

The amplitude of combined mass is

A. 
A
4

B. 
A
2

C. 
2A
3

D. 
3A
4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eFGZzFV3MBlH


6. Passage II) Two identicla blocks P and Q have masses m each. They are

attached to two identical springs initially unstretched. Now the left

spring (along with P) is compressed by 
A
2

 and the right spring (along with

Q) is compressed by A. Both the blocks are released simultaneously. They

collide perfectly inelastically. Initially time period of both blocks was T. 

  

What is energy of osciallation of the combined mass?

A. 
1
2
kA2

B. 
1
4
kA2

C. 
1
8
kA2

D. 
1
16

kA2

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_kGXBw9EimYHy


7. Passage III A block of mass m =1/2 kg is attached with two springs each

of force contant k=10N/m as shown. The block is oscillating vertically up

and down with amplitude A=25cm. When the block is at its mean position

one of the spring breaks without changing momentum of block. 

https://dl.doubtnut.com/l/_kGXBw9EimYHy
https://dl.doubtnut.com/l/_d5bQS1nRn6x3


  

What is the new amplitude of osciallation of the block.

A. 10.6cm

B. 43.3 cm

https://dl.doubtnut.com/l/_d5bQS1nRn6x3


C. 25 cm

D. 62.2 cm

Answer: B

Watch Video Solution

8. Passage III A block of mass m =1/2 kg is attached with two springs each

of force contant k=10N/m as shown. The block is oscillating vertically up

and down with amplitude A=25cm. When the block is at its mean position

one of the spring breaks without changing momentum of block. 

https://dl.doubtnut.com/l/_d5bQS1nRn6x3
https://dl.doubtnut.com/l/_dMDBEwx00NqM


  

If instead of breaking one spring m/2 mass would have fallen from the

block, then what will be the new amplitude?

A. 21.6cm

B. 26.2 cm

https://dl.doubtnut.com/l/_dMDBEwx00NqM


C. 15.8 cm

D. 16.9 cm

Answer: A

Watch Video Solution

9. Passage IV) Angular frequency in SHM is given by ω =
k
m

. Maximum

acceleration in SHM is ω2 A and maximum value of friction between two

bodies in contact is μN, where N is the normal reaction between the

bodies. 

  

In the �gure shown, what can be the maximum amplitude of the system

so that there is no slipping between any of hte blocks?

A. 
2
7

m

√

https://dl.doubtnut.com/l/_dMDBEwx00NqM
https://dl.doubtnut.com/l/_sFJPLbw1MTn1


B. 
3
4

m

C. 
4
9

m

D. 
10
3

m

Answer: C

Watch Video Solution

10. Passage IV) Angular frequency in SHM is given by ω =
k
m

. Maximum

acceleration in SHM is ω2 A and maximum value of friction between two

bodies in contact is μN, where N is the normal reaction between the

bodies. 

Now the value of k, the force constant is increased, then the maximum

amplitude calcualted in above question will

A. remain same

B. increase

C. decrease

√

https://dl.doubtnut.com/l/_sFJPLbw1MTn1
https://dl.doubtnut.com/l/_VxNIiLfvmxsO


D. data is insu�cient

Answer: C

Watch Video Solution

11. Passage V) In SHM displacement, velocity and acceleration all oscillate

simple harmonically with same angular frequency ω. Phase di�erence

between any two is 
π
2

 except that between displacement and acceleration

which is π.  

v-t graph of a particle is SHM is as shown in �gure Choose the wrong

https://dl.doubtnut.com/l/_VxNIiLfvmxsO
https://dl.doubtnut.com/l/_dWfBP1z0dh8Y


option. 

A. At A particle is at extreme position

B. At B acceleration of particle is zero

C. At C acceleration of particle is maximum and in negative direction.

D. None of the above.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_dWfBP1z0dh8Y


12. Passage V) In SHM displacement, velocity and acceleration all oscillate

simple harmonically with same angular frequency ω. Phase di�erence

between any two is 
π
2

 except that between displacement and acceleration

which is π.  

Displacement -time equation of a particle is given as

x = Asin ωt +
π
6

- Acos ω +
π
6

, then:

A. the motion of the particle is not simple harmonic

B. at t=0, acceleration of particles is negative

C. at t-0, velocity of particle is negative

D. None of the above.

Answer: D

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_IR6ALOad9XLr


13. Passage VI Two particles collide when they are at same position at

same time. 

Displacement time equation of two particles moving along x-axis are

x1 = (8 + 3sinωt)m  

and x2 = (4cosωt)m  

Here, ω = πra
d
s

  

The two particles will collide after time t=...................s.

A. 1

B. 2

C. 4

D. None of the above.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ac0PSqJ5PsPD


14. Passage VI Two particles collide when they are at same position at

same time. 

The two particles are at minimum distance after time t=…………..s.

A. 1

B. 2

C. 3

D. All of these

Answer: B

Watch Video Solution

15. Passage VII There is a spring block system in a lift moving upwards

with acceleration a =
g
2

  

https://dl.doubtnut.com/l/_h4EjVY9A2inG
https://dl.doubtnut.com/l/_DcEDelifoMYW


  

In mean position (of block's oscillations) spring is

A. Compressed by 
mg
2k

B. elongated by 
mg
k

C. Elongated by 
mg
2k

D. elongated by 
3mg
2k

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_DcEDelifoMYW


16. Passage VII There is a spring block system in a lift moving upwards

with acceleration a =
g
2

  

  

If maximum extension in the spring is 
5mg
2k

, then maximum upward

accleration a1  and maximum downward acceleration a2 of the block

are

A. a1=(3g)/2`

B. a2 =
g
2

C. both are correct

( ) (

https://dl.doubtnut.com/l/_XOG7NwZUFfYI


D. both are wrong

Answer: C

Watch Video Solution

17. Passage VIII A disc of mass m and radius R is attached with a spring of

force contant k at its center as shown in �gure. At x-0, spring is

unstretched. The disc is moved to x=A and then released. There is no

slipping between disc and ground. Let f be the force of friction on the

disc from the ground. 

  

f versus t (time) graph will be as

https://dl.doubtnut.com/l/_XOG7NwZUFfYI
https://dl.doubtnut.com/l/_TuQ4VLL1Lpji


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

18. In the problem if k = 10 N/m, m=2kg, R=1m and A=2m. Find linear speed

of the disc at mean position. 

https://dl.doubtnut.com/l/_TuQ4VLL1Lpji
https://dl.doubtnut.com/l/_NkEJEgMScGbx


Matrix matching type questions

A. 
40
3

m/s

B. √20m/s

C. 
10
3

m/s

D. 
50
3

m/s

Answer: A

Watch Video Solution

√

√
√

https://dl.doubtnut.com/l/_NkEJEgMScGbx


1. In SHM, match the following. 

Watch Video Solution

2. In the equation y = Asin ωt +
π
4  match the following for x=

A
2 .  

Watch Video Solution

( )

https://dl.doubtnut.com/l/_OPSsMzufjhO8
https://dl.doubtnut.com/l/_2N4e597UzwE3


3. In spring-block system match the following 

Watch Video Solution

4. In y= A sin ωt + A sin (ωt+(2π)/3)` match the following table.  

Watch Video Solution

https://dl.doubtnut.com/l/_ecVsS5WtkRFU
https://dl.doubtnut.com/l/_2L6U7bazGiTl


5. In SHM match the following 

Watch Video Solution

6. Velocity-time graph of a particle in SHM is as shown in �gure. Match the

following 

https://dl.doubtnut.com/l/_Sl8FW3GPyOag
https://dl.doubtnut.com/l/_nvLUIU1Iy0uL


Watch Video Solution

7. A uniform rod of length l is suspended from a point P. and the rod is

made to undergo small oxcillations. Match the following 

https://dl.doubtnut.com/l/_nvLUIU1Iy0uL
https://dl.doubtnut.com/l/_F9TO06GHSVUj


Watch Video Solution

8. In the two block spring system, force constant of spring is k = 6N/m.

Spring is stretched by 12 cm and then left. Match the following. 

https://dl.doubtnut.com/l/_F9TO06GHSVUj
https://dl.doubtnut.com/l/_tfwYhphZGNsi


Watch Video Solution

9. In case of second's pendulum, match the following (consider shape of

earth also) 

Watch Video Solution

https://dl.doubtnut.com/l/_tfwYhphZGNsi
https://dl.doubtnut.com/l/_rdZ4sOpGYWak


10. F-x and x-t graph of a principle in SHM are as shown in �gure. Match

the following. 

Watch Video Solution

11. x-t equation of a particle in SHM is given as x=1.0sin(12πt) in SI units.

Potential energy at mean position is zero. Mass of particle is 
1
4

 kg. Match

the following table (SI units). 

https://dl.doubtnut.com/l/_zE18R21E0Lz6
https://dl.doubtnut.com/l/_TGCg6tISHPoq


Watch Video Solution

12. In a spring-block system, match the following: 

Watch Video Solution

13. A simple harmonic oscillator consists of a block attached to a spring

with k=200N/m. The block slides on a frictionless horizontal surface, with

equilibrium point x=0. A graph of the block velocity v as a function of time

t is shown. Correct match the required information in the left column

https://dl.doubtnut.com/l/_TGCg6tISHPoq
https://dl.doubtnut.com/l/_Bu7Hqsa7GME6
https://dl.doubtnut.com/l/_g3wlTuBtJPGv


Integer type questions

with the values given in table. 

Watch Video Solution

1. Two particles are in SHM with the same amplitude and frequency along

the same line and about the same point. If the maximum separation

between them is √3 times their amplitude, the phase di�erence between

them is 
2π
n

. Find value of n

https://dl.doubtnut.com/l/_g3wlTuBtJPGv
https://dl.doubtnut.com/l/_slpHzhbvfqsG


Watch Video Solution

2. A particle executes SHM with a frequency of 25 vib/s and has an

amplitude of 002m. The speed of the particle 0.30 seconds after it is in

the equilibrium position is (nπ)m/s. Find value of n

Watch Video Solution

3. A block of mass M=1 kg resting on a smooth horizontal surface is

connected to a horizontal light spring of spring constant k=6N/m whose

other end is �xed to a verticall wall. Another block of mass m=0.5 kg is

placed over the block M. If the coe�cient of friction between the two

blocks μ=0.4, �nd the maximum kinetic energy (in J) that the system can

have for simple hormonic oscillation under the action of the spring.

Watch Video Solution

https://dl.doubtnut.com/l/_slpHzhbvfqsG
https://dl.doubtnut.com/l/_9grRkqIpv1qs
https://dl.doubtnut.com/l/_zPU7vtDk7zDk


4. Force constant of a weightless spring is 16 N/m. A body of mass 1.0 kg

suspended from it is pulled down through 5 cm from its mean position

and the released. The maximum kinetic energy of the system

(spring+body) will be (0.0x) J. Find value of x.

Watch Video Solution

5. A solid cube �oats in water half immersed and h small vertical

oscillations of time period 
π
5

s. Find the mass (in kg) (Take g=10m/s2.

Watch Video Solution

6. A particle under the action of one SHM has a period of 3 s and under

the e�ect of another it has a period 4s. Its time period under the

combined action of both the SHM's in the same direction is (0.4x)second.

Find value of x?

Watch Video Solution

https://dl.doubtnut.com/l/_AvSKIXG2k9NC
https://dl.doubtnut.com/l/_9xph9zgxEAzN
https://dl.doubtnut.com/l/_rZqAKY7g3mla


7. A cubical block of mass M vibrates horizontally with amplitude of 4.0

cm and a frequency of 2.0 Hz. A small block of mass is placed on the

bigger block. In order that the smaller block does not side on the bigger

block, the minimum value of the coe�cient of static friction between the

two blocks is (0.16x). Find the valule of x(Take π2=10 and g=10m/s2)

Watch Video Solution

8. A spring has a natural length of 50 cm and a force constant of 2.0 × 103

Nm - 1. A body of mass 10 kg is suspended from it and the spring is

stretched. If the body is pulled down to a length of 58 cm and released, it

executes simple harmonic motion. The net force on the body when it is at

its lowermost position of its oscillation is (10x) newton. Find value of x.

(Take g=10m/s2)

Watch Video Solution

https://dl.doubtnut.com/l/_rZqAKY7g3mla
https://dl.doubtnut.com/l/_rpNyFIaHSIqY
https://dl.doubtnut.com/l/_RURpPNB9zWkL


9. A horizontal platform with an object placed on it is executing SHM in

the vertical direction. The amplitude of oscillation is 4 × 10 - 3m. The least

period of these oscillations, so that the object is not detached from the

platform is 
π
5x

 second. Find value of x. Take g=10m/s2

Watch Video Solution

10. A particle of mass = 2kg moves in simple harmonic motion and its

potential energy U varies with position x as shown. The period of

https://dl.doubtnut.com/l/_v0dxj5s6P4Re
https://dl.doubtnut.com/l/_PzEdFCdOc7MD


oscillation of the particle is 
nπ
5

 second. Find value of n.  

Watch Video Solution

11. A particle performs SHM with a period T and amplitude a. The mean

velocity of the particle over the time interval during which it travels a

distance 
a
2

 from the extreme position is 
xa
2T

. Find the value of x.

Watch Video Solution

https://dl.doubtnut.com/l/_PzEdFCdOc7MD
https://dl.doubtnut.com/l/_Y4h2eky7FmT0
https://dl.doubtnut.com/l/_oDNEUP6lAkjB


12. Two springs of spring constant 
mg
l  each are attached to the end of a

uniform rod of mass m and length l =
5
3

m which is hinged in vertical

plane as shown in �gure. As the rod is rotated slightly about the hinge, it

undergoes SHM with angular frequency ω. Find ω in rad/s.) Take g = 10
m

s2

. 

View Text Solution

https://dl.doubtnut.com/l/_oDNEUP6lAkjB


13. A block of mass m is connected with two ideal pullies and a massless

spring of spring constant K as shown in �gure. The block is slightly

displaced from its equilibrium position. If the time period of oscillation is

https://dl.doubtnut.com/l/_GcqPuhxFwzfy


μπ
m
K

. Then �nd the value of μ.  √

https://dl.doubtnut.com/l/_GcqPuhxFwzfy


Example

Watch Video Solution

14. A ring of mass m and radius r rolls without slipping on a �xed

hemispherical surface of radius R as shown. The time period of small

oscillations of ring is 2π
n(R - r)

3g
 then �nd the value of n.  

Watch Video Solution

√

https://dl.doubtnut.com/l/_GcqPuhxFwzfy
https://dl.doubtnut.com/l/_P6fBPYQ3ylWO


1. A nurse in a hospital , noted for a patient that heart was beating 75

times a minutes. Find its frequency and time period.

Watch Video Solution

2. Two points are located at a distance of 10m and 15m from the source of

oscillation. The period of oscillation is 0.05s and the velocity of the wave

is 300m /s. What is the phase di�erence between the oscillation of two

points?

Watch Video Solution

3. An object performs SHM of amplitude 5 cm and time period 4 s. If

timing is started when the object is at the centre of the oscillation i.e.,

x=0 then calculate. 

(i) Frequency of oscillation. 

(ii) The displacement at 0.5 S.

Watch Video Solution

https://dl.doubtnut.com/l/_sKVbbxMK0jVI
https://dl.doubtnut.com/l/_g577vgoOzGfN
https://dl.doubtnut.com/l/_LAd4GtUuCXey


Watch Video Solution

4. A particle executes SHM from extreme position and covers a distance

equal to half to its amplitude in 1 s.

Watch Video Solution

5. The shortest distance travelled by a particle executing SHM from mean

position in 2 s is equal to √3/2  times its amplitude. Determine its time

period.

A. 12s

B. 10s

C. 14s

D. 15s

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_LAd4GtUuCXey
https://dl.doubtnut.com/l/_UPIMJ8QUSIvf
https://dl.doubtnut.com/l/_geDJzQ9Fjao3


6. Find the equation for simple harmonic motion of a particle whose

amplitude is 0.04 and whose frequency is 50 Hz . The initial phase is π /3 .

Assume that motion of particle is started from mean position.

A. x = 0.04sin 200πt +
π
3

B. x = 0.04sin 100πt +
π
3

C. x = 0.04sin 100πt +
π
4

D. x = 0.04sin 100πt +
π
6

Answer: B

Watch Video Solution

( )
( )
( )
( )

7. A harmonic oscillation is represented by y=0.34 cos (3000t+0.74), where

y and t are in mm and s respectively. Deduce (i) and amplitude (ii) the

frequency and angular frequency (iii) the period and (iv) the intial phase.

W t h Vid S l ti

https://dl.doubtnut.com/l/_geDJzQ9Fjao3
https://dl.doubtnut.com/l/_HcfYr9qsiI0P
https://dl.doubtnut.com/l/_3T8Z7JTSTBUB


Watch Video Solution

8. A particle executes SHM with a time period of 4 s . Find the time taken

by the particle to go from its mean position to half of its amplitude .

Assume motion of particle to start from mean position.

A. 1/3 s

B. 2/3 s

C. 4/3 s

D. 5/3 s

Answer: A

Watch Video Solution

9. The particle is executing SHM on a line 4 cm long. If its velocity at mean

position is 12 m/s , then determine its frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_3T8Z7JTSTBUB
https://dl.doubtnut.com/l/_6YYjCqPWQPZq
https://dl.doubtnut.com/l/_cwqjwaWdMhNg


10. If a SHM is represented by the equation x = 10sin πt +
π
6

 in Si units,

then determine its amplitude, time period and maximum uelocity υmax  ?

Watch Video Solution

( )

11. Amplitude of a harmonic oscillator is A, when velocity of particle is half

of maximum velocity, then determine position of particle.

A. x = ±
√5A

4

B. x = ±
√3A

5

C. x = ±
√3A

2

D. x = ±
√3A

4

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_cwqjwaWdMhNg
https://dl.doubtnut.com/l/_anX6nXnJ0ESL
https://dl.doubtnut.com/l/_z3mDjav7ueyS


12. A particle executes SHM with a time period of 2s and amplitude 10 cm .

Find its (i) Displacement (ii) Velocity (iii) Acceleration after 1/6 s, Starting

from mean position.

Watch Video Solution

13. A body oscillates with SHM, accroding to the equation,

x = (5.0m)cos 2πrads - 1 t + π /4   

At t = 1.5s, calculate the (a) diplacement (b) speed and (c) acceleration of

the body.

Watch Video Solution

[ ( ) ]

14. A particle executes simple harmotic motion about the point x = 0. At

time t = 0, it has displacement x = 2cm and zero velocity. If the frequency

of motion is 0.25s - 1, �nd (a) the period, (b) angular frequency, ( c) the

amplitude, (d) maximum speed, (e) the displacement from the mean

position at t = 1sand (f) the velocity at t = 1s.

https://dl.doubtnut.com/l/_zouJYPVzcqFV
https://dl.doubtnut.com/l/_mKcCpqeSiynA
https://dl.doubtnut.com/l/_t3pFqF8YdC4I


Watch Video Solution

15. Two particles move parallel to x - axis about the origin with the same

amplitude and frequency. At a certain instant they are found at distance

A
3

 from the origin on opposite sides but their velocities are found to be

in the same direction. What is the phase di�erence between the two ?

Watch Video Solution

16. A particle of mass 2 kg executing SHM has amplitude 10 cm and time

period is 1 s.Find (i) the angular frequency (ii) the maximum speed (ii) the

maximum acceleration (iv) the maximum restoring force (v) the speed

when the displacement from the mean position is 8 cm (vi) the speed

after 
1
12  s the particle was at the extreme position (vii) the time taken by

the particle to go directly from its mean position to half the amplitude

(viii) the time taken by the particle to go directly from its exterme

position to half the amplitude.

View Text Solution

https://dl.doubtnut.com/l/_t3pFqF8YdC4I
https://dl.doubtnut.com/l/_bZ9OmLSDq3EE
https://dl.doubtnut.com/l/_HGMjDoaCZFFy


View Text Solution

17. Frequency of oscillation of a body is 6 Hz when force F1 is applied and

8 Hz when F2 is applied . If both forces F1 and F2 are applied together,

then �nd out the frequency of oscillation.

Watch Video Solution

18. The potential energy of a particle executing S.H.M. is 2.5 J, when its

displacement is half of amplitude. The total energy of the particle will be

Watch Video Solution

19. A harmonic oscillation of force constant 4 × 106Nm - 1 and amplitude

0.01 m has total energy 240 J. What is maximum kinetic energy and

minimum potential energy?

Watch Video Solution

https://dl.doubtnut.com/l/_HGMjDoaCZFFy
https://dl.doubtnut.com/l/_fRBuYgUhjFIr
https://dl.doubtnut.com/l/_fLSUs7CXs6KR
https://dl.doubtnut.com/l/_CfB5o9Guhg9r
https://dl.doubtnut.com/l/_BxA2krWjO5JE


20. A linear harmonic oscillator has a total mechanical energy of 200J.

Potential energy of it at mean position is 50J. Find 

(i) the maximum kinetic energy, 

(ii)the minimum potential energy, 

(iii) the potential energy at extreme positions.

Watch Video Solution

21. A particle excutes SHM, at what value of displacement are the kinetic

and potential energies equal?

Watch Video Solution

22. A particle starts oscillating simple harmonically from its equilibrium

position then, the ratio of kinetic energy and potential energy of the

particle at the time T /12 is: (T = time period)

Watch Video Solution

https://dl.doubtnut.com/l/_BxA2krWjO5JE
https://dl.doubtnut.com/l/_DDBbGHruExFq
https://dl.doubtnut.com/l/_6dzp8CS8XQDK


23. A particle of mass 0.2 kg is excuting SHM of amplitude 0.2 m. When it

passes through the mean position its kinetic energy is 64 × 10 - 3J . Obtain

the equation of motion of this particle if the initial phase of oscillation is

π /4.

Watch Video Solution

24. A particle executes SHM with amplitude A and time period T. When the

displacement from the equilibrium position is half the amplitude , what

fractions of the total energy and kinetic and potential?

Watch Video Solution

25. The potential energy of a particle oscillating along x-axis is given as 

U = 20 + (x - 2)2 

Here, U is in joules and x in meters. Total mechanical energy of the

particle is 36J.  

(a) State whether the motion of the particle is simple harmonic or not. 

https://dl.doubtnut.com/l/_oBbnYFqg7ueS
https://dl.doubtnut.com/l/_IcxpvpCDvecB
https://dl.doubtnut.com/l/_izcp3iWhKasQ


(b) Find the mean position. 

(c) Find the maximum kinetic energy of the particle.

Watch Video Solution

26. A block whose mass is 2 kg is fastened on a spring whose spring

constant is 100 Nm - 1 . It is pulled to a distance of 0.1 m from over a

frictionless surface and is released at t=0. Calculate the kinetic eneryg of

the block when it is 0.05 m away from its mean position.

Watch Video Solution

27. Two pendulums di�er in lengths by 22m. They oscillate at the same

place so that one of then makes 30 oscillations and the other makes 36

oscillations during the same time. The length ( in cm) of the pendulum

are :

Watch Video Solution

https://dl.doubtnut.com/l/_izcp3iWhKasQ
https://dl.doubtnut.com/l/_Xwlzgp8hfvok
https://dl.doubtnut.com/l/_RLyr4QwHwvlZ
https://dl.doubtnut.com/l/_Q9ZdYk7lCcU2


28. The bob of simple pendulum executes SHM in water with a period T,

while the period of oscillation of the bob is T0 in air. Neglecting frictional

force of water and given that the density of the bob is 
4000

3
kgm - 3 , �nd

the ration between T and T0.

Watch Video Solution

29. The length of a simple pendulum is 16 cm . It is suspended by the roof

of a lift which is moving upwards with an accleration of 6.2ms - 2 . Find the

time period of pendulum.

Watch Video Solution

30. A simple pendulum consists of a small sphere of mass m suspended

by a thread of length l. the sphere carries a positive charge q. The

pendulum is placed in a uniform electric �eld of strength E directed

vertically upwards. With what period will pendulum oscillate if the

https://dl.doubtnut.com/l/_Q9ZdYk7lCcU2
https://dl.doubtnut.com/l/_T4yfQB3vg2ti
https://dl.doubtnut.com/l/_YUJC45uKVFbd


electrostatic force acting on the sphere is less than the gravitational

force ?

Watch Video Solution

31. A simple pendulum of length l is suspended from the celing of a cart

which is sliding without friction on as inclined plane of inclination theta .

What will be the time period of the pendulum?

Watch Video Solution

32. Determine the period of small oscillations of a mathematical

pendulum, that is a ball suspended by a thread l = 20cm in length, if it is

located in a liquid whose density is η = 3.0 times less than that of the

ball. The resistance of the liquid is to be neglected.

Watch Video Solution

https://dl.doubtnut.com/l/_YUJC45uKVFbd
https://dl.doubtnut.com/l/_ToDHD7VDR1CE
https://dl.doubtnut.com/l/_do8hrySbwVUH


33. A bob of simple pendulum is suspended by a metallic wire. If α is the

coe�cient of linear expansion and dθ is t he change in temperature then

prove that percentage change in time period is 50αdθ.

Watch Video Solution

34. A block with a mass of 3.00kg is suspended from an ideal spring

having negligible mass and stretches the spring by 0.2m. 

(a) What is the force constant of the spring? 

(b) What is the period of oscillation of the block if it is pulled down and

released ?

Watch Video Solution

35. Two rigid bodies A and B of masses 1 kg and 2 kg respectively are

rigidly connected to a spring of force constant 400 Nm - 1 . The body B

rests on a horizontal table. From the rest position , the body A is

compressed by 2 cm and then released . Deduce (i) teh frequency of

https://dl.doubtnut.com/l/_qkZx4OuLLUyM
https://dl.doubtnut.com/l/_g8suo9PoDAXp
https://dl.doubtnut.com/l/_D1i3GiJR0qGz


oscillation, (ii) total oscillation energy, (iii) the amplitude of the harmonic

vibration of the reaction of the table on body B. 

Watch Video Solution

36. A block with mass M attached to a horizontal spring with force

constant k is moving with simple harmonic motion having amplitude A1.

At the instant when the block passes through its equilibrium position a

https://dl.doubtnut.com/l/_D1i3GiJR0qGz
https://dl.doubtnut.com/l/_Eo2TZWApwAHx


lump of putty with mass m is dropped vertically on the block from a very

small height and sticks to it. 

(a) Find the new amplitude and period. 

(b) Repeat part (a) for the case in which the putty is dropped on the block

when it is at one end of its path.

Watch Video Solution

37. In the following arrangements, bock is slightly displaced vertically

down from its equilibrium position and released. Find time period of

vertical oscillations. The pulley is light. 

https://dl.doubtnut.com/l/_Eo2TZWApwAHx
https://dl.doubtnut.com/l/_X8Mfta8pZwWO


Watch Video Solution

38. A block of mass M suspended from a spring oscillates with time

period T. If spring is cut in to two equal parts and same mass M is

suspended from one part, new period os oscillation is

Watch Video Solution

39. A 2.5 kg collar attached to a spring of foce constant 1000 Nm - 1 slides

without friction on a horizontal rod. The collar is displaced from its

equilibrium position by 5.0 cm and released. Calculate (i) the period of

oscillation (ii) the maximum speed of the collar and (iii) the maximum

acceleration of the collar.

Watch Video Solution

40. A spring mass system is hanging from the celling of an elevator in

equilibrium. The elevator suddenly starts accelerating upwards with

https://dl.doubtnut.com/l/_X8Mfta8pZwWO
https://dl.doubtnut.com/l/_OgTPZ7mH1ONi
https://dl.doubtnut.com/l/_TUfe4zLx39Yi
https://dl.doubtnut.com/l/_NheFlky6QAIs


acceleration a. Find 

  

(a) the frequency and 

(b) the amplitude of the resulting SHM.

Watch Video Solution

41. A body of mass m attached to a spring which is oscillating with time

period 4 s. If the mass of the body is increased by 4 kg, its time period

increases by 2 s. Determine value of initial mass m.

https://dl.doubtnut.com/l/_NheFlky6QAIs
https://dl.doubtnut.com/l/_qp0gKuKleLeI


Watch Video Solution

42. Two identical springs of spring constant k are attached to a block of

mass m and to �xed supports as shown in �gure . Show that when the

mass is displaced from its equilibrium position on either side, it executes

a simple harmonic motion. Find the period of oscillation. 

Watch Video Solution

https://dl.doubtnut.com/l/_qp0gKuKleLeI
https://dl.doubtnut.com/l/_ZqmnEKYXKU0f


43. Two springs have force constants k1 and k2 k1 > k2 . On which spring

is more work done, if (i) they are stretched by the same force and (ii) they

are stretched by the same amount ?

Watch Video Solution

( )

44. Two masses m1 and M2 are suspended together by a massless spring

of constant k. When the masses are in equilibrium,m1is removed without

disturbing the system. Then the angular frequency of oscillation ofm2 is

Watch Video Solution

45. Periodic time of oscillation T1 is obtained when a mass is suspended

from a spring and if another spring is used with same mass then periodic

time of oscillation is T2 . Now if this mass is suspended from series

combination of above springs then calculated the time period.

Watch Video Solution

https://dl.doubtnut.com/l/_qoS4Sg6oiBQr
https://dl.doubtnut.com/l/_iOP7hQuJHimY
https://dl.doubtnut.com/l/_shn9clrbXsaC


46. A uniform circular disc of radius R oscillates in a vertical plane about a

horizontal axis. Find the distance of the axis of rotation from the centre

of which the period is minimum. What is the value of this period?

Watch Video Solution

47. Find the period of small oscillations of a uniform rod with length l ,

pivoted at one end.

Watch Video Solution

48. A ring of radius r is suspended from a point on its circumference.

Determine its angular frequency of small oscillations. 

https://dl.doubtnut.com/l/_JfPPcPaheaUq
https://dl.doubtnut.com/l/_GVm03q9Vwwtc
https://dl.doubtnut.com/l/_JPWHD9VCxKLP


Watch Video Solution

49. If the earth were a homegeneous sphere and a straight hole was

bored in it through its centre, so when a body is dropped in the hole, it

will excutes SHM. Determine the time period of its oscillation . Radius of

the earth is 6.4 × 105 m and g = 9.8ms - 2

Watch Video Solution

https://dl.doubtnut.com/l/_JPWHD9VCxKLP
https://dl.doubtnut.com/l/_KAR2XlKKD1he
https://dl.doubtnut.com/l/_GBvFElwwda5c


50. A liquid of mss m is set into oscillations in a U-tube of cross section A.

Its time period recorded is T, where T = 2π√l /2g , here l is the length of

liquid column. If the liquid of same mass is set into oscillations in U-tube

of cross-section A/16 then determine time period of oscillation.

Watch Video Solution

51. A small block oscillates back and forth on a smooth concave surface of

radius R. Find the time period of small oscillation. 

Watch Video Solution

52. The amplitude of a damped oscillator becomes half in one minutes.

The amplitude after 3 minutes will be 1/x times of the original . Determine

the value of x.

https://dl.doubtnut.com/l/_GBvFElwwda5c
https://dl.doubtnut.com/l/_q8PXqSX3ZCZo
https://dl.doubtnut.com/l/_9t3FD03nvLZN


Check point 11.1

Watch Video Solution

53. Find the displacement equation of the simple harmonic motion

obtained by combining the motions. 

x1 = 2sinωt, x2 = 4sin ωt +
π
6

  

and x3 = 6sin ωt +
π
3

Watch Video Solution

( )
( )

1. For a particle executing simple harmonic motion, which of the following

statements is not correct

A. vertical oscillations of a spring

B. motion of simple pendulum

https://dl.doubtnut.com/l/_9t3FD03nvLZN
https://dl.doubtnut.com/l/_eU5Q5nsVxfQs
https://dl.doubtnut.com/l/_XVnJoUPTBvIg


C. The motion of planets around the sun is periodic but not simple

harmonic motion.

D. vertical oscillation of a wooden plank �oating in a liquid

Answer: C

Watch Video Solution

2. Select wrong statement about simple harmonic motion

A. The body is uniformly accelerated

B. The velocity of the body changes smoothly at all instants

C. The amplitude of oscillation is symmetric about the equilibirum

position

D. The frequency of oscillation is independent of amplitude

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XVnJoUPTBvIg
https://dl.doubtnut.com/l/_hgxpGgbFYc79


3. The amplitude and the time period in a S.H.M. is 0.5 cm and 0.4 sec

respectively. If the initial phase is π /2 radian, then the equation of S.H.M.

will be

A. y=0.5 sin 5πt

B. y=0.5 sin 4πt

C. y=0.5 sin 2.5πt

D. y=0.5 cos 5πt

Answer: D

Watch Video Solution

4. Which of the following is a necessary and su�cient condition for S.H.M.

A. Constant period

B. Constant acceleration

https://dl.doubtnut.com/l/_hgxpGgbFYc79
https://dl.doubtnut.com/l/_karLZm7b5iDi
https://dl.doubtnut.com/l/_Vv82h4AP9G0H


C. Proportionality between acceleration and velocity

D. Proportionality between restoring force and displacement.

Answer: D

Watch Video Solution

5. What is constant in SHM gt

A. Restoring force

B. kinetic energy

C. Potential energy

D. Periodic time

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Vv82h4AP9G0H
https://dl.doubtnut.com/l/_23DogVw8pqes


6. A body is executing SHM with an amplitude of 0.1 m. Its velocity while

passing through the mean position is 3ms - 1. Its frequency in Hz is

A. 15π

B. 
15
π

C. 30π

D. 25π

Answer: B

Watch Video Solution

7. The phase (at a time t) of a particle in simple harmonic motion tells

A. only the position of the particle at time t

B. only the direction of motion of the particle at time t

C. both the position and direction of motion of the paraticle at time t

https://dl.doubtnut.com/l/_gltutyRlM3Ao
https://dl.doubtnut.com/l/_ZdBqSqdZ0gKZ


D. neither the position of the particle nor its direction of motion at

time t

Answer: C

Watch Video Solution

8. A particle is moving with constant angular velocity along the

circumference of a circle. Which of the following statements is true

A. The particle executes SHM

B. The projection of the particle on any one of the diameters executes

SHM

C. The projection of the particle on any of the diameters executes SHM

D. None of the above

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZdBqSqdZ0gKZ
https://dl.doubtnut.com/l/_yxv00AOtdJiZ


9. The displacement of a particle in SHM is indicated by equation y=10

sin(20t + π /3) where, y is in metres. The value of time period of vibration

will be (in second)

A. 10/π

B. π /10

C. 2π /10

D. 10/2π

Answer: B

Watch Video Solution

10. The equation of a simple harmonic motion is X = 0.34cos(3000t + 0.74)

where X and t are in mm and sec . The frequency of motion is

A. 3000

https://dl.doubtnut.com/l/_yxv00AOtdJiZ
https://dl.doubtnut.com/l/_oOaY5HSOUS8c
https://dl.doubtnut.com/l/_V5yCNlrQfOij


B. 3000/2π

C. 0.74/2π

D. 3000/π

Answer: B

Watch Video Solution

11. The maximum velocity of a simple harmonic motion represented by

y = sin 100t +
π
6

 is given by

A. 300 units

B. 
3π
6

 units

C. 100 units

D. 
π
6

 units

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_V5yCNlrQfOij
https://dl.doubtnut.com/l/_XbJd5cQg2MCM


12. Velocity at mean position of a particle executing SHM is v. Velocity of

the particle at a distance equal to half of the amplitude will be

A. 
v
2

B. 
v

√2

C. 
√3

2 v

D. 
√3

4
 v

Answer: C

Watch Video Solution

13. A particle executes simple harmonic motion with an amplitude of 4cm

At the mean position the velocity of the particle is 10cm/s. distance of the

particle from the mean position when its speed 5 cm/s is

A. √3 cm

https://dl.doubtnut.com/l/_XbJd5cQg2MCM
https://dl.doubtnut.com/l/_2UIKwbRuc1Ey
https://dl.doubtnut.com/l/_FxfIZb8xR6Cm


B. √5 cm

C. 2√3 cm

D. 2√5 cm

Answer: C

Watch Video Solution

14. A body is executing simple harmonic motion with an angular

frequency s rad/2 . The velocity of the body at 20 mm displacement, when

the amplitude of motion is 60 mm , is

A. 131 c

B. 118 mms - 1

C. 113 mms - 1

D. 90 mms - 1

Answer: C

https://dl.doubtnut.com/l/_FxfIZb8xR6Cm
https://dl.doubtnut.com/l/_u5IpXGI7LmbL


Watch Video Solution

15. The displacement of a particle executing SHM is given by y=0.5 sint cm

. The maximum speed of the particle is

A. 200 cms - 1

B. 100 cms - 1

C. 50 cms - 1

D. 5.25 cms - 1

Answer: C

Watch Video Solution

16. In SHM there is always a constant ratio between displacement of the

body and its

A. velocity

https://dl.doubtnut.com/l/_u5IpXGI7LmbL
https://dl.doubtnut.com/l/_G9YEvQHsjNmn
https://dl.doubtnut.com/l/_QQje7qjQPH3t


B. acceleration

C. mass

D. time period

Answer: B

Watch Video Solution

17. In simple harmonic motion, the ratio of acceleration of the particle to

its displacement at any time is a measure of

A. spring constant

B. angular frequency

C. (angular frequency)2

D. restoring force

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_QQje7qjQPH3t
https://dl.doubtnut.com/l/_nQdErlxzGEfi


18. For a particle executing simple harmonic motion, the acceleration is

proportional to

A. is uniform

B. varies linearly with time

C. is non-uniform

D. Both (b) and (c)

Answer: C

Watch Video Solution

19. What is the maximum acceleration of the particle doing the SHM

γ = 2sin
πt
2

+ ϕ  where gamma is in cm?

A. 
π
2
cms - 2

B. 
π2

2
cms - 2

[ ]

https://dl.doubtnut.com/l/_nQdErlxzGEfi
https://dl.doubtnut.com/l/_4a6JUgDcBYS3
https://dl.doubtnut.com/l/_GQm5jqiTxA5o


C. 
π
4
cms - 2

D. 
π2

4
cms - 2

Answer: B

Watch Video Solution

20. The maximum acceleration of a simple harmonic oscillator is a0 and

maximum velocity is v0. What is the displacement amplitude?

A. 
v2

0

a0

B. a0v0

C. 
a2

0

v0

D. 
1

a0v0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_GQm5jqiTxA5o
https://dl.doubtnut.com/l/_1SWbVNxcpQO1


21. A particle executing simple harmonic motion has an amplitude of 6 cm

. Its acceleration at a distance of 2 cm from the mean position is 8cm /s2

The maximum speed of the particle is

A. 8cms - 1

B. 12cms - 1

C. 16cms - 1

D. 24cms - 1

Answer: B

Watch Video Solution

22. For a particle in S. H. M.  if the amplitude of displacement is a and the

amplitude of velocity is v the amplitude of acceleration is

A. va

B. 
v2

a

https://dl.doubtnut.com/l/_4WBturTuN5u0
https://dl.doubtnut.com/l/_pwAvjn2hkgeS


C. 
v2

2a

D. 
v
a

Answer: B

Watch Video Solution

23. Average velocity of a particle executing SHM in one complete vibration

is :

A. 
ω2A

2

B. 
ω2A

√2

C. zero

D. Aω2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_pwAvjn2hkgeS
https://dl.doubtnut.com/l/_JmaEB7xMZzct
https://dl.doubtnut.com/l/_HSHRBNq4VDIz


24. In simple harmonic motion,the particle is

A. always acceleration

B. always retarded

C. alternately acceleration and retarded

D. neither acceleration nor retarded

Answer: C

Watch Video Solution

25. In SHM , the acceleration is ahead of velocity by a phase angle

A. 0 ∘

B. 
π
2

C. π

D. 2π

https://dl.doubtnut.com/l/_HSHRBNq4VDIz
https://dl.doubtnut.com/l/_9QSZqJOnh4cD


Check point 11.2

Answer: B

Watch Video Solution

1. The energy at the mean position of a pendulum will be

A. zero

B. partial PE and partial KE

C. totally KE

D. totally PE

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_9QSZqJOnh4cD
https://dl.doubtnut.com/l/_kpmCKtgSBKaG


2. A body executes simple harmonic motion. The potential energy (P.E),

the kinetic energy (K.E) and energy (T.E) are measured as a function of

displacement x. Which of the following staements is true?

A. PE is maximum when x=0

B. KE is maximum when x=0

C. TE is zero when x=0

D. KE is maximum when x is maximum

Answer: B

Watch Video Solution

3. A body of mass 1 is executing simple harmonic motion. Its displacement

y(cm) at t seconds is given by y = 6sin(100t + π /4) . Its maximum kinetic

energy is

A. 6 J

https://dl.doubtnut.com/l/_607gArYdE9jO
https://dl.doubtnut.com/l/_231rxOrUPffs


B. 18 J

C. 24 J

D. 36 J

Answer: B

Watch Video Solution

4. Force constant of a weightless spring is 16Nm - 1. A body if mass 1 kg

suspended from it is pulled down through 5 cm from its mean position

and then released. The maximum kinetic energy of the body will be

A. 2 × 10 - 2J

B. 4 × 10 - 2J

C. 8 × 10 - 2J

D. 16 × 10 - 2J

Answer: A

https://dl.doubtnut.com/l/_231rxOrUPffs
https://dl.doubtnut.com/l/_etAAU2Sdt1No


Watch Video Solution

5. The total energy of a particle in SHM is E. Its kinetic energy at half the

amplitude from mean position will be

A. E/2

B. E/3

C. E/4

D. 3E/4

Answer: D

Watch Video Solution

6. A particle undergoing SHM has the equation x = Asin(2ωt + ϕ) , where x

represents the displacement of the particle. The kinetic energy oscillates

with time period

https://dl.doubtnut.com/l/_etAAU2Sdt1No
https://dl.doubtnut.com/l/_virl2TFCcyrB
https://dl.doubtnut.com/l/_YuFXEKo6WnPR


A. 
2π
ω

B. 
π
ω

C. 
4π
ω

D. None of these

Answer: B

Watch Video Solution

7. A particle executes SHM on a line 8 cm long . Its KE and PE will be equal

when its distance from the mean position is

A. 4 cm

B. 2 cm

C. 2√2 cm

D. √2 cm

Answer: C

https://dl.doubtnut.com/l/_YuFXEKo6WnPR
https://dl.doubtnut.com/l/_4B3V0aayfEmz


Watch Video Solution

8. A particle is vibrating in a simple harmonic motion with an amplitude

of 4 cm . At what displacement from the equilibrium position, is its

energy half potential and half kinetic

A. 1 cm

B. √2 cm

C. 3 cm

D. 2√2 cm

Answer: D

Watch Video Solution

9. In SHM for how many times potential energy is equal to kinetic energy

during one complete period

https://dl.doubtnut.com/l/_4B3V0aayfEmz
https://dl.doubtnut.com/l/_hCKNVQUsfBoM
https://dl.doubtnut.com/l/_VpxfelB5v7or


A. 1

B. 2

C. 4

D. 8

Answer: C

Watch Video Solution

10. The work done by the string of a simple pendulum during one

complete oscillation is

A. equal to the total energy of the pendulum

B. equal to the KE of the pendulum

C. equal ot the KE of the pendulum

D. zero

Answer: D

https://dl.doubtnut.com/l/_VpxfelB5v7or
https://dl.doubtnut.com/l/_YzdgXMhoJCZZ


Watch Video Solution

11. The total energy of a particle executing SHM is directly proportional to

the square of the following quantity.

A. Acceleration

B. Amplitude

C. Time period

D. Mass

Answer: B

Watch Video Solution

12. The amplitude of a particle executing SHM is made three-fourth

keeping its time period constant. Its total energy will be

A. 16 E

https://dl.doubtnut.com/l/_YzdgXMhoJCZZ
https://dl.doubtnut.com/l/_4208B51lkLLt
https://dl.doubtnut.com/l/_Vh0QAYlTLGXF


B. 8 E

C. 4 E

D. E

Answer: D

Watch Video Solution

13. Energy of particle executing SHM depends upon

A. amplitude only

B. Amplitude and frequency

C. velocity only

D. frequency only

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Vh0QAYlTLGXF
https://dl.doubtnut.com/l/_u7IMXaFuwMQK
https://dl.doubtnut.com/l/_6KsGay5nEHrh


14. The total energy of a particle having a displacement x, executing

simple harmonic motion is

A. ∝ x

B. ∝ x2

C. independent of x

D. ∝ x1 / 2

Answer: C

Watch Video Solution

15. A particle of mass 0.10 kg executes SHM with an amplitude 0.05 m and

frequency 20 vib/s. Its energy os oscillation is

A. 2 J

B. 4 J

C. 1 J

https://dl.doubtnut.com/l/_6KsGay5nEHrh
https://dl.doubtnut.com/l/_WC8sPpgdzMm3


D. zero

Answer: A

Watch Video Solution

16. The total energy of a harmonic oscillator of mass 2 kg is 9 J. If its

potential energy at mean position is 5 J , its KE at the mean position will

be

A. 9 J

B. 14 J

C. 4 J

D. 11 J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WC8sPpgdzMm3
https://dl.doubtnut.com/l/_vrKVbdjvCTFu
https://dl.doubtnut.com/l/_DyjrKTRe0Wi6


17. The value of total mechanical energy of a particle is SHM is

A. Always constant

B. Depend on time

C. 
1
2
KA2cos2(ωt + ϕ)

D. 
1
2
mA2cos2(ωt + ϕ)

Answer: A

Watch Video Solution

18. A particle starts simple harmonic motion from the mean position. Its

amplitude is a and total energy E . At one instant its kinetic energy is 3E/4

. Its displacement at that instant is

A. 
a

√2

B. 
a
2

C. √3
a
2

https://dl.doubtnut.com/l/_DyjrKTRe0Wi6
https://dl.doubtnut.com/l/_elwsEW4Pvtte


D. zero

Answer: B

Watch Video Solution

19. For any S.H.M., amplitude is 6 cm . If instantaneous potential energy is

half the total energy then distance of particle from its mean position is

A. 3 cm

B. 4.2 cm

C. 5.8 cm

D. 6 cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_elwsEW4Pvtte
https://dl.doubtnut.com/l/_OYfwkOYnQg62


Check point 11.3

20. A particle is performing S.H.M. Its total energy ie E When the

displacement of the particle is half of its amplitude, its K.E. will be

A. E/2

B. E/4

C. 3E/4

D. E/8

Answer: B

Watch Video Solution

1. If the metal bob of a simple pendulum is replaced by a wooden bob,

then its time period will

A. increase

https://dl.doubtnut.com/l/_zjfKWmCQNkx4
https://dl.doubtnut.com/l/_ECNcm9DQmduE


B. decrease

C. remain the same

D. may increase or decrease

Answer: C

Watch Video Solution

2. The length of a simple pendulum is 39.2 /π2 m. If g = 9.8m /s2 , the value

of time period is

A. 4 s

B. 8 s

C. 2 s

D. 3 s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ECNcm9DQmduE
https://dl.doubtnut.com/l/_jL6tdzInYuKU


3. The length of a simple pendulum is increased four times of its initial

valuel, its time period with respect to its previous value will

A. become twice

B. not be di�erent

C. be halved

D. be √2 times

Answer: A

Watch Video Solution

4. The length of a simple pendulum executing simple harmonic motion is

increased by 21 % . The percentage increase in the time period of the

pendulum of increased length is

A. 0.11

https://dl.doubtnut.com/l/_jL6tdzInYuKU
https://dl.doubtnut.com/l/_MvNCNni5qflK
https://dl.doubtnut.com/l/_DTVotpHKLVvZ


B. 0.21

C. 0.42

D. 10.5

Answer: D

Watch Video Solution

5. A cabin is falling freely under gravity, what is the time period of a

pendulum attached to its celling?

A. zero

B. ∞

C. 1 s

D. 2 s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DTVotpHKLVvZ
https://dl.doubtnut.com/l/_kI1JWwIyqWT4


6. A simple pendulum is suspended from the roof of a trolley which moves

in a horizontal direction with an acceleration α, then the time period is

given by T = 2π
I
T

 where g is equal to

A. g

B. g-a

C. g+a

D. √g2 + a2

Answer: D

Watch Video Solution

√( )

7. A man measures the period of a simple pendulum inside a stationary

lift and �nds it to be T sec. if the lift accelerates upwards with an

acceleration g/4, then the period of the pendulum will be

https://dl.doubtnut.com/l/_kI1JWwIyqWT4
https://dl.doubtnut.com/l/_Iml3x6S0kMYw
https://dl.doubtnut.com/l/_YtbjdmzbjRdL


A. T

B. 
T
4

C. 
2T

√5

D. 2T√5

Answer: C

Watch Video Solution

8. A simple pendulum has a hollow sphere containing mercury suspended

by means of a wire. If a little mercury is drained o�, the period of the

pendulum will

A. remains unchanged

B. increase

C. decrease

D. become erratic

https://dl.doubtnut.com/l/_YtbjdmzbjRdL
https://dl.doubtnut.com/l/_sGj4MENWqEXM


Answer: B

Watch Video Solution

9. The time period of a simple pendulum of in�nite length is (R=radius of

earth).

A. in�nite

B. 2π
R
g

C. 2π
g
R

D. 
1

2π
R
g

Answer: B

Watch Video Solution

√
√
√

10. The length of a second pendulum is

https://dl.doubtnut.com/l/_sGj4MENWqEXM
https://dl.doubtnut.com/l/_yEbyTxDr12mR
https://dl.doubtnut.com/l/_Nptl2PJeUPSz


A. 99.8 cm

B. 99 cm

C. 100 cm

D. None of these

Answer: C

Watch Video Solution

11. A object of mass m is suspended from a spring and it executes SHM

with frequency n. If the mass is increased 4 times , the new frequency will

be

A. 2 n

B. n/2

C. n

D. n/4

https://dl.doubtnut.com/l/_Nptl2PJeUPSz
https://dl.doubtnut.com/l/_JeY3GkrBXsMR


Answer: B

Watch Video Solution

12. A mass m is suspended from a spring. Its frequency of oscillation is f.

The spring is cut into two halves and the same mass is suspended from

one of the pieces of the spring. The frequency of oscillation of the mass

will be

A. √2f

B. 
f
2

C. f

D. 2f

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_JeY3GkrBXsMR
https://dl.doubtnut.com/l/_xtByYxIJcRTB


13. Three mass 0.1 kg ,0.3 kg and 0.4 kg are suspended at end of a spring.

When is 0.4 kg mass is removed , the system oscillates with a period 2 s .

When the 0.3 kg mass is also removed , the system will oscillates with a

period

A. 1 s

B. 2 s

C. 3 s

D. 4 s

Answer: A

Watch Video Solution

14. Time period of a spring mass system is T.If this spring is cut into two

parts whose lengths are in ratio 1:3 and the same mass is attached to the

longer part, the new time period will be

https://dl.doubtnut.com/l/_krAv5PsVC9vg
https://dl.doubtnut.com/l/_eiHBGQpspxIP


A. 
3
2
T

B. 
T

√3

C. 
√3T

2

D. √3T

Answer: B

Watch Video Solution

√

15. As shown in the �gure, two light springs of force constant k1 and k2

oscillate a block of mass m. Its e�ective force constant will be 

A. k1k2

B. k1 + k2

https://dl.doubtnut.com/l/_eiHBGQpspxIP
https://dl.doubtnut.com/l/_UwXDK4xJP1rq


C. 
1
k1

+
1
k2

D. 
k1k2

k1 + k2

Answer: D

Watch Video Solution

16. If both spring consists k1 and k2 are increased to 4k1 and 4k2

respectively, what will be the new frequency , if f was the original

frequency ? 

A. f

B. 2f

C. 
1
2
f

D. 4f

https://dl.doubtnut.com/l/_UwXDK4xJP1rq
https://dl.doubtnut.com/l/_ilhFtjV3cQqk


Answer: B

Watch Video Solution

17. Frequency of oscillation is proportional to 

A. 
3k
m

B. 
k
m

C. 
2k
m

D. 
m
3k

Answer: A

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_ilhFtjV3cQqk
https://dl.doubtnut.com/l/_WZzzzqrkEMuM
https://dl.doubtnut.com/l/_vBcAQIFEcxsQ


18. The spring constants of two springs of same length are k1 and k2 as

shown in �gure. If an object of mass m is suspended and set in vibration ,

the period will be 

A. 2π
mk1

k2

B. 2π
m

k1k2

C. 2π
m

k1 - k2

D. 2π m / k1 + k2

√
√
√
√ ( )

https://dl.doubtnut.com/l/_vBcAQIFEcxsQ


Answer: D

Watch Video Solution

19. Five identical springs are used in the following three con�gurations.

The time periods of vertical oscillations in con�gurations (i), (ii) and (iii)

are in the ratio

A. 1: √2:
1

√2

B. 2: √2:
1

√2

C. 
1

√2
: 2 : 1

D. 2:
1

√2
: 1

https://dl.doubtnut.com/l/_vBcAQIFEcxsQ
https://dl.doubtnut.com/l/_MOTYf8BYascv


Check point 11.4

Answer: A

Watch Video Solution

20. A thin uniform rod of length l is pivoted at its upper end. It is free to

swing in a vertical plane. Its time period for oscillation of small amplitude

is

A. 2π
l
g

B. 2π
2l
3g

C. 2π
3l
2g

D. 2π
l

3g

Answer: B

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_MOTYf8BYascv
https://dl.doubtnut.com/l/_O4IHY0ylCvjh


1. A point mass m is suspended at the end of a massless wire of length l

and cross section. If Y is the Young's modulus for the wire, obtain the

frequency of oscillation for the simple harmonic motion along the vertical

line.

A. 
1

2π
LA
mY

B. 
1

2π
LAm
Y

C. 
1

2π
YA
mL

D. 
1

2π
mY
AL

Answer: C

Watch Video Solution

√
√
√
√

2. A rectangular block of mass m and area of cross-section A �oats in a

liquid of density ρ. If it is given a small vertical displacement from

equilibrium, it undergoes oscillation with a time period T. Then

https://dl.doubtnut.com/l/_W6YzTjPcOLzD
https://dl.doubtnut.com/l/_vkskUNvrwUWR


A. T ∝ m

B. T ∝ ρ

C. T ∝
1
A

D. T ∝
1
ρ

Answer: D

Watch Video Solution

√

3. Imagine a narrow tunnel between the two diametrically opposite

points of the earth. A particle of mass m is released in this tunnel . The

time period of oscillation is

A. π
R
g

B. 
π
2

R
g

C. 2π
R
g

D. 
2
π

R
g

√
√
√
√

https://dl.doubtnut.com/l/_vkskUNvrwUWR
https://dl.doubtnut.com/l/_Khwnydnsl2Vu


Answer: C

Watch Video Solution

4. In damped oscillations damping froce is directly proportional to speed

of ocillatior .If amplitude becomes half to its maximum value is 1 s, then

after 2 s amplitude will be (A0- initial amplitude)

A. 
1
4
A0

B. 
1
2
A0

C. A0

D. 
√3A0

2

Answer: A

Watch Video Solution

5. In case of damped oscillation frequency of oscillation is

https://dl.doubtnut.com/l/_Khwnydnsl2Vu
https://dl.doubtnut.com/l/_h2HhEknBT9H9
https://dl.doubtnut.com/l/_XxZkFrdbkAqR


A. greater than natural frequency

B. less than natural frequency

C. equal to nature frequency

D. Both (a) and (b)

Answer: B

Watch Video Solution

6. In damped oscillations, the amplitude is reduced to one-third of its

initial value a0 at the end of 100 oscillations. When the oscillator

completes 200 oscillations ,its amplitude must be

A. a0 /2

B. a0 /4

C. a0 /6

D. a0 /9

https://dl.doubtnut.com/l/_XxZkFrdbkAqR
https://dl.doubtnut.com/l/_CZiiNm9WmeRW


Answer: D

Watch Video Solution

7. A weakly damped harmonic oscillator of frequency n1 is driven by an

external periodic force of frequency n2. When the steady state is reached,

the frequency of the oscillator will be

A. n1

B. n2

C. 
n1 + n2

2

D. n1 + n2

Answer: B

Watch Video Solution

( )

8. In the case of sustained force oscillations the amplitude of oscillations

https://dl.doubtnut.com/l/_CZiiNm9WmeRW
https://dl.doubtnut.com/l/_IjbLo30Kwn02
https://dl.doubtnut.com/l/_pVVQFXpCXrND


A. decreases linearly

B. decreases sinusodially

C. dereases exponentially

D. always remains constant

Answer: D

Watch Video Solution

9. Amplitude of vibrations remains constant in case of 

(i) free vibrations 

(ii) damped vibrations 

(iii) maintained vibrations 

(iv) forced vibrations

A. (i), (ii) and (iv)

B. (ii) and (iii)

C. (i) , (ii) and (iii)

https://dl.doubtnut.com/l/_pVVQFXpCXrND
https://dl.doubtnut.com/l/_CMauEQRdTRMS


D. (ii) and (iv)

Answer: A

Watch Video Solution

10. In forced oscillations , a particle oscillates simple harmonically with a

frequency equal to

A. frequency of driving force

B. natural frequency of body

C. di�ernece of frequency of driving force and natrual frequency

D. mean of frequency of driving force and natural frequency

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_CMauEQRdTRMS
https://dl.doubtnut.com/l/_E4f5Du7SlCqR


11. In case of a forced vibration, the resonance wave becomes very sharp

when the

A. applied periodic force is small

B. quality factor is small

C. damping force is small

D. restoring force is small

Answer: C

Watch Video Solution

12. Two sources of sound are in resonance when

A. they look like

B. they are situated at a particular distance from each other

C. they produce the sound of same frequency

D. they are excited by the same excittng device

https://dl.doubtnut.com/l/_aoOn53xCX1rn
https://dl.doubtnut.com/l/_vM10SHcov9tl


Answer: C

Watch Video Solution

13. When a tuning fork is vibrated , another in the neighbourhood begins

to vibrate . This is due to the phenomenon of

A. gravitation

B. Newto's III law

C. resonance

D. consonance

Answer: C

View Text Solution

14. Resonsance is a special case of

https://dl.doubtnut.com/l/_vM10SHcov9tl
https://dl.doubtnut.com/l/_dvTG0YsxeIEf
https://dl.doubtnut.com/l/_wDiB52UAU4vH


A. forced oscillations

B. damped oscillations

C. undamped oscillations

D. coupled oscillations

Answer: A

Watch Video Solution

15. During the phenonmenon of resonance

A. the amplitude of oscillation becomes large

B. the frequency of oscillation become large

C. the time period of oscillation becomes large

D. All of the above

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_wDiB52UAU4vH
https://dl.doubtnut.com/l/_VfN6zIj3Cx3H


chapter exercises

1. Which of the following quantities is always negative is SHM ? 

Here, is displacement , from mean position.

A. F.a

B. v.s

C. a.s

D. F.v

Answer: C

View Text Solution

2. In a simple pendulum the period of oscillation (T) is related to the

length of the pendulum (L) as

https://dl.doubtnut.com/l/_VfN6zIj3Cx3H
https://dl.doubtnut.com/l/_LUvHmi6XO3Pn
https://dl.doubtnut.com/l/_BaFHmXuusnJG


A. 
l
T

 =constant

B. 
l2

T
 =constant

C. 
l

T2  =constant

D. 
l2

T2  =constant

Answer: C

Watch Video Solution

3. A particle executing simple harmonic motion along y -axis has its

motion described by the equation y = Asin(ωt) + B. The amplitude of the

simple harmonic motion is

A. A

B. B

C. A+B

D. √A + B

https://dl.doubtnut.com/l/_BaFHmXuusnJG
https://dl.doubtnut.com/l/_ikQvnCnUIQ2t


Answer: A

Watch Video Solution

4. Two particle are executing SHMs .The equations of their motions are 

y1 = 10sin ωt +
π
4

and y2 = 5sin ωt +
√3π

4
  

What is the ratio of their amplitudes.

A. 1: 1

B. 2: 1

C. 1: 2

D. None of these

Answer: B

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_ikQvnCnUIQ2t
https://dl.doubtnut.com/l/_VztkeTUmj3re


5. The velocity-time diagram of a harmonic oscillator is shown in the

adjoining �gure. The frequency of oscillation is

A. 25 Hz

B. 50 Hz

C. 12.25 Hz

D. 33.3 Hz

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_3XjcO8H5BTvK
https://dl.doubtnut.com/l/_3xI686MeoPpK


6. The ratio of frequencies of two pendulums are 2 : 3, then their length

are in ratio

A. 
2
3

B. 
3
2

C. 
4
9

D. 
9
4

Answer: D

Watch Video Solution

√
√

7. A body oscillates with SHM according to the equation (in SHM unit ),

x = 5cos 2πt +
π
4

 . Its instantaneous displacement at t=1 s is

A. 
√2

5
m

B. 
1

√3
m

( )

https://dl.doubtnut.com/l/_3xI686MeoPpK
https://dl.doubtnut.com/l/_SQmpGdeyHHzj


C. 
5

√2
m

D. 
1
2

 m

Answer: C

Watch Video Solution

8. A body is vibrating in simple harmonic motion . If its acceleration in

12cms - 2 at a displacement 3 cm from the mean position, then time

period is

A. 6.28 s

B. 3.14 s

C. 1.57 s

D. 2.57 s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SQmpGdeyHHzj
https://dl.doubtnut.com/l/_n4mcrBoga7NS


9. A horizontally placed spring mass system has time period T. The same

system is now placed on a car moving with acceleration a in horizontal

direction. Then,

A. time period will increase

B. time period will decrease

C. time period will remain constant

D. no conclusion can be drawn

Answer: C

Watch Video Solution

10. The x - t graph of a particle undergoing simple harmonic motion is

shown in �gure. Acceleration of particle at t = 4/3s is  

https://dl.doubtnut.com/l/_n4mcrBoga7NS
https://dl.doubtnut.com/l/_8hWndtp6p2On
https://dl.doubtnut.com/l/_xCGwfonUAZTy


A. 4

B. 3

C. 2

D. 1

Answer: D

Watch Video Solution

11. Two particle are executing simple harmonic motion. At an instant of

time t their displacement are y1 = acos(ωt) and y2 = asin(ωt)  

Then the phase di�erence between y1 and y2 is

https://dl.doubtnut.com/l/_xCGwfonUAZTy
https://dl.doubtnut.com/l/_O52g2nolDRKx


A. 120 ∘

B. 90 ∘

C. 180 ∘

D. zero

Answer: B

Watch Video Solution

12. A particle executing SHM of amplitude 4 cm and T = 4s .The time taken

by it to move from positive extreme position to half the amplitude is

A. 1 s

B. 
1
3

 s

C. 
2
3

 s

D. 
2
3

 s

Answer: C

√

https://dl.doubtnut.com/l/_O52g2nolDRKx
https://dl.doubtnut.com/l/_lMgHaopPC2xB


Watch Video Solution

13. The maximum acceleration of a particle un SHM is made two times

keeping the maximum speed to be constant. It is possible when .

A. amplitude of oscillation is double while frequency remains constant

B. amplitude is double while frequency is halved

C. frequency is doubled while amplitude is halved

D. frequency of oscillation is doubled while amplitude remians

constant

Answer: C

Watch Video Solution

14. Under the action of a force F = - kx3 , the motion of a particle is (k=a

positive constant)

https://dl.doubtnut.com/l/_lMgHaopPC2xB
https://dl.doubtnut.com/l/_WvPZbc9sXSzO
https://dl.doubtnut.com/l/_RwX08WFzBRzJ


A. simple harmonic motion

B. uniformly acceleration motion

C. not periodic

D. periodic but not simple harmonic

Answer: D

Watch Video Solution

15. A light spring of force constant 8Nm - 1 is cut into two equal halves and

the two are connected in parallel, the equivalent force constant of the

system is

A. 16Nm - 1

B. 32Nm - 1

C. 8Nm - 1

D. 24Nm - 1

https://dl.doubtnut.com/l/_RwX08WFzBRzJ
https://dl.doubtnut.com/l/_9wgbxWqST4ee


Answer: B

Watch Video Solution

16. In order that the resultant path on superimposing two mutually

perpendicular SHM be a circle, the conditions are that

A. the amplitudes on both SHM should be equal and they should have

a phase di�erence of 
π
2

B. the amplitude should be in the ratio 1:2 and the phase di�erence

should be zero

C. the amplitude should be in the ratio 1:2 and the phase di�erence

should be 
π
2

D. the amplitudes should be equal and the phase di�erence should be

zero

Answer: A

h id l i

https://dl.doubtnut.com/l/_9wgbxWqST4ee
https://dl.doubtnut.com/l/_RQMu0cpa7dTD


Watch Video Solution

17. Time period of a particle executing SHM is 8 sec. At t = 0 it is at the

mean position. The ratio of the distance covered by the particle in the 1st

second to the 2nd second is:

A. 
1

√2 + q

B. √2

C. 
1

√2

D. √2 + 1

Answer: C

Watch Video Solution

18. The force constant of a weightless spring is 16Nm - 1. A body of mass 

1.0kg suspended from it is pulled down through 5cm and then released.

The maximum energy of the system (spring + body) will be

https://dl.doubtnut.com/l/_RQMu0cpa7dTD
https://dl.doubtnut.com/l/_EmQTFiUhIctv
https://dl.doubtnut.com/l/_nitZBhpDDeR0


A. 2 × 10 - 2J

B. 4 × 10 - 2J

C. 8 × 10 - 2J

D. 16 × 10 - 2J

Answer: A

Watch Video Solution

19. The displecement-time graph of a particle execting SHM is shown in

�gure. Which of the following statements is false? 

https://dl.doubtnut.com/l/_nitZBhpDDeR0
https://dl.doubtnut.com/l/_MGX9peIskACM


A. The acceleration is maximuym at t=T

B. Th force is zero at t =
3T
4

C. The potential energy equals the total oscillation energy at t =
T
2

D. None of the above

Answer: D

Watch Video Solution

20. The graph shows the variation of displacement of a particle executing

SHM with time . We infer from this graph that 

A. the force is zero at time 
3T
4

https://dl.doubtnut.com/l/_MGX9peIskACM
https://dl.doubtnut.com/l/_cVhe4aUnJUI3


B. the velocity is maximum at time 
T
2

C. the acceleration is maximum at time T

D. the PE is equal to total energy at time 
T
2

Answer: D

Watch Video Solution

21. The time period of a simple pendulum inside a stationary lift is √5 s.

What will be the time period when the lift moves upward with an

acceleration 
g
4

?

A. √5 s

B. 2√5 s

C. 2 + √5  s

D. 2 s

Answer: D

( )

https://dl.doubtnut.com/l/_cVhe4aUnJUI3
https://dl.doubtnut.com/l/_boUygbNfoDUb


Watch Video Solution

22. A linear harmonic oscillator of force constant 2 × 106N /m and

amplitude 0.01m has a total mechanical energy of 160J. Its

A. maximum potential energy is 160 J

B. maximum potential energy is 100 J

C. minimum potential energy is zero

D. minimum potential energy is 100 J

Answer: A

Watch Video Solution

23. A second pendulum is moved to moon where acceleration dur to

gravity is 1/6 times that of the earth, the length of the second pendulum

on moon would be

https://dl.doubtnut.com/l/_boUygbNfoDUb
https://dl.doubtnut.com/l/_skE0llUu2qkC
https://dl.doubtnut.com/l/_H9XuYXcU6k2D


A. 6 times

B. 12 times

C. 
1
6

 times

D. 
1
12

 times

Answer: C

Watch Video Solution

24. Two identical springs of spring constant k each are connected in

series and parallel as shown in �gure. A mass M is suspended from them.

https://dl.doubtnut.com/l/_H9XuYXcU6k2D
https://dl.doubtnut.com/l/_1ON6dwN4AvzJ


The ratio of their frequencies of vertical oscillation will be 

A. 1: 2

B. 2: 1

C. 4: 1

D. 1: 4

https://dl.doubtnut.com/l/_1ON6dwN4AvzJ


Answer: A

Watch Video Solution

25. The relation between acceleration and displacement of four particles

are given below. The particle undergoing SHM is:

A. ax = + 2x

B. ax = + 2x2

C. ax = - 2x2

D. ax = - 2x

Answer: D

Watch Video Solution

26. A particle executing SHM has a maximum speed of 30cm /s and a

maximum acceleration of 60c
m

s2  . The period of oscillation is

https://dl.doubtnut.com/l/_1ON6dwN4AvzJ
https://dl.doubtnut.com/l/_C1VYlUiak7pD
https://dl.doubtnut.com/l/_LjiLeFvHhlQz


A. π s

B. 
π
2

 s

C. 2π s

D. 
π
t

 s

Answer: A

Watch Video Solution

27. A disc of radius R and mass M is pivoted at the rim and it set for small

oscillations. If simple pendulum has to have the same period as that of

the disc, the length of the simple pendulum should be

A. 
5
4

 R

B. 
2
3

 R

C. 
3
4

 R

D. 
3
2

 R

https://dl.doubtnut.com/l/_LjiLeFvHhlQz
https://dl.doubtnut.com/l/_as31y7K5hiS3


Answer: D

Watch Video Solution

28. If the length of second's pendulum is decreased by 2%, how many

seconds it will lose per day

A. 3927s

B. 3727s

C. 3427s

D. 864s

Answer: D

Watch Video Solution

29. A clock with an iron pendulum keeps correct time at 20 ∘C. How much

time will it lose or gain in a day if the temperature changes to 40 ∘C.

https://dl.doubtnut.com/l/_as31y7K5hiS3
https://dl.doubtnut.com/l/_u0w2tpSs50cj
https://dl.doubtnut.com/l/_MrVyhr3GsgrT


Thermal coe�cient of liner expansion α = 0.000012per ∘C.

A. 10.3 second/day

B. 20.6 second/day

C. 5 second/day

D. 20 minute/day

Answer: A

Watch Video Solution

30. The equation of a damped simple harmonic motion is

m
d2x

dt2
+ b

dx
dt

+ kx = 0. Then the angular frequency of oscillation is

A. ω =
k
m

-
b2

4m2

1 / 2

B. ω =
k
m

-
b

4m

1 / 2

C. ω =
k
m

-
b2

4m

1 / 2

( )
( )
( )

https://dl.doubtnut.com/l/_MrVyhr3GsgrT
https://dl.doubtnut.com/l/_2gX0oI2SWUiE


D. ω =
k
m

-
b2

4m2

- 1 / 2

Answer: A

Watch Video Solution

( )

31. The motion of a particle is given by x = Asinωt + Bcosωt. The motion of

the particle is

A. not simple harmonic

B. simple harmonic with amplitude A+B

C. simple harmonic with amplitude 
(A + B)

2

D. simple harmonic with amplitude √A2 + B2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_2gX0oI2SWUiE
https://dl.doubtnut.com/l/_X9ch5AcE9yLk


32. In case of a simple pendulum, time period versus length is depicted by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_5fE93O9x2GPW


33. The displacement equation of a particle is x = 3sin2t + 4cos2t. The

amplitude and maximum velocity will be respectively

A. 5,10

B. 3,2

C. 4,2

D. 3,4

Answer: A

Watch Video Solution

34. The displacement-time graph of a particle executing SHM is as shown

in the �gure. 

 

The corresponding force-time graph of the particle is

https://dl.doubtnut.com/l/_5fE93O9x2GPW
https://dl.doubtnut.com/l/_bvocM742BkDZ
https://dl.doubtnut.com/l/_YS5A3k2DW1z0


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

35. A tunnel has been dug through the centre of the earth and a ball is

released in it. It will reach the other end of the tunnel after

https://dl.doubtnut.com/l/_YS5A3k2DW1z0
https://dl.doubtnut.com/l/_kQdiw9ntuNwQ


A. 84.6 min

B. 42.3 min

C. 1 day

D. will not reach the other end

Answer: B

Watch Video Solution

36. Two bodies (M) and (N) of equal masses are suspended from two

separate massless springs of spring constants (k_1) and (k_2) respectively.

If the two bodies oscillate vertically such that their maximum velocities

are equal, the ratio of the amplitude of vibration of (M) to the of (N) is.

A. 
k1

k2

B. 
k1

k2

C. 
k2

k1

√

https://dl.doubtnut.com/l/_kQdiw9ntuNwQ
https://dl.doubtnut.com/l/_BFNAvVcJ4wg6


D. 
k2

k1

Answer: D

Watch Video Solution

√

37. A particle is executing simple harmonic motion with a period of T

seconds and amplitude a metre . The shortest time it takes to reach a

point 
a

√2
 from its mean position in seconds is

A. T

B. 
T
4

C. 
T
8

D. 
T
16

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BFNAvVcJ4wg6
https://dl.doubtnut.com/l/_UZ5nohz5E0MW


38. A mass M is suspended from a massless spring. An additional mass m

stretches the spring further by a distance x. The combined mass will

oscillate with a period

A. 2π
(M + m)x

mg

B. 2π
mg

(M + m)x

C. 
π
2

mg
(M + m)x

D. 2π
(M + m)
mgx

Answer: A

Watch Video Solution

√{ }
√{ }
√{ }
√{ }

39. A particle executes linear simple harmonic motion with an amplitude

of 2 cm . When the particle is at 1 cm from the mean position the

magnitude of its velocity is equal to that of its acceleration. Then its time

period in seconds is

https://dl.doubtnut.com/l/_mwkHf5jzrCcv
https://dl.doubtnut.com/l/_DT2coy3RVU1i


A. 
1

2π√3

B. 2π√3

C. 
2π

√3

D. 
√3

2π

Answer: C

Watch Video Solution

40. A spring has a natural length of 50 cm and a force constant of

2.0 × 103 Nm - 1. A body of mass 10 kg is suspended from it and the spring

is stretched. If the body is pulled down to a length of 58 cm and released,

it executes simple harmonic motion. The net force on the body when it is

at its lowermost position of its oscillation is (10x) newton. Find value of x.

(Take g=10m/s2)

A. 20 N

B. 40 N

https://dl.doubtnut.com/l/_DT2coy3RVU1i
https://dl.doubtnut.com/l/_6wG1Wtmu99VK


C. 60 N

D. 80 N

Answer: C

Watch Video Solution

41. Two point masses of 3 kg and 6 kg are attached to opposite ends of

horizontal spring whose spring constant is 300Nm - 1 as shown in the

�gure. The natural vibration frequency of the system is approximately 

A. 4 Hz

B. 3 Hz

C. 2 Hz

D. 1 Hz

https://dl.doubtnut.com/l/_6wG1Wtmu99VK
https://dl.doubtnut.com/l/_nUOU7fKFU3bE


Answer: C

Watch Video Solution

42. In a spring- mass system , the length of the spring is L, and it has a

mass M attached to it and oscillates with an angular frequency ω. The

spring is then cut into two parts, one (i) with relaxed length αL and the

other (ii) with relaxed length (1 - α) L. The force constants of the two

spring A and B are

A. 
k

1 - α
 and 

k
α

B. 
k
α

 and 
k

1 - α

C. αk, (1 - α)k

D. k and k

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nUOU7fKFU3bE
https://dl.doubtnut.com/l/_9X1SgkmzY8Si
https://dl.doubtnut.com/l/_w7kKjUbwR8Ex


43. A particle is attached to a vertical spring and is pulled down a

distance 0.04m below its equilibrium position and is released from rest.

The initial upward acceleration of the particle is 0.30ms - 2. The period of

the oscillation is

A. 4.08 s

B. 1.92 s

C. 3.90 s

D. 2.29 s

Answer: D

Watch Video Solution

44. A block of mass 0.2 kg is attached to a mass less spring of force

constant 80 N/m as shown in �gure. Find the period of oscillation. Take

https://dl.doubtnut.com/l/_w7kKjUbwR8Ex
https://dl.doubtnut.com/l/_StMo3UZ3tOZx


g = 10m /s2. Neglect friction  

A. π s

B. 
π
10

 s

C. 
2π
5

 s

D. 
π
2

 s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_StMo3UZ3tOZx


45. Two simple harmonic motion are represrnted by the following

equation y1 = 40sinωt and y2 = 10(sinωt + ccosωt). If their displacement

amplitudes are equal, then the value of c (in appropriate units) is

A. √13

B. √15

C. √17

D. 4

Answer: B

Watch Video Solution

46. The potential energy of a particle of mass 2 kg in SHM is 9x2 J. Here x

is the displacement from mean position . If total mechanical energy of the

particle is 36 J. The maximum speed of the particle is

A. 4ms - 1

( )

https://dl.doubtnut.com/l/_cMQ6zDmHEobt
https://dl.doubtnut.com/l/_hDPs5kKkVi6R


B. 2ms - 1

C. 6ms - 1

D. 10ms - 1

Answer: C

Watch Video Solution

47. A point particle if mass 0.1kg is executing SHM of amplitude 0.1m.

When the particle passes through the mean position, its kinetic energy is

8 × 10 - 3J. Write down the equation of motion of this particle when the

initial phase of oscillation is 45 ∘ .

A. y = 0.1cos 3t +
π
4

B. y = 0.1sin 6t +
π
4

C. y = 0.1sin 4t +
π
4

D. y = 0.1cos 4t +
π
4

( )
( )
( )
( )

https://dl.doubtnut.com/l/_hDPs5kKkVi6R
https://dl.doubtnut.com/l/_xVBy7K9Po0Ci


Answer: C

Watch Video Solution

48. Molten-wax of mass m drops on a block of mass, M which is oscillating

on a frictionless table. Select the incorrect option.

A. amplitude does not change

B. amplitude increase

C. time period decrease

D. time period increases

Answer: D

Watch Video Solution

49. The displacement of a particle is represented by the equation

y = 3cos
π
4

- 2ωt .   ( )

https://dl.doubtnut.com/l/_xVBy7K9Po0Ci
https://dl.doubtnut.com/l/_8oRp4w8Gtzo3
https://dl.doubtnut.com/l/_8pAZjqT29yyh


The motion of the particle is

A. simple harmonic with period 2π /ω

B. simple harmonic with period π /ω

C. periodic but not simple harmonic

D. non-periodic

Answer: B

Watch Video Solution

50. The displacement of a particle is repersented by the equation

y = 3cos
π
4

- 2ωt . The motion of the particle is  

(b) 

(c) (d)

A. non-periodic

B. periodic but not simple harmonic

( )

https://dl.doubtnut.com/l/_8pAZjqT29yyh
https://dl.doubtnut.com/l/_Y5XmBlEDcR6G


C. simple harmonic with period 2π /ω

D. simple harmonic with period π /ω

Answer: B

Watch Video Solution

51. Motion of an oscillating liquid column in a U-tube is

A. periodic but not simple harmonic

B. non-periodic

C. simple harmonic and time period is independent of the density of

the liquid

D. simple harmonic and time period is directly proportional to the

density of the liquid.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Y5XmBlEDcR6G
https://dl.doubtnut.com/l/_gsmazRNEDOay


52. A particle is acted simultaneously by mutually perpendicular simple

harmonic motions x = acosωt and y = asinωt.  The trajectory of motion of

the particle will be

A. an ellipse

B. a parabola

C. a circle

D. a straight line

Answer: C

Watch Video Solution

53. The diplacement of a particle varies with time according to the

relation y = asinωt + b cosωt.

A. The motion is oscillatory but not SHM

https://dl.doubtnut.com/l/_gsmazRNEDOay
https://dl.doubtnut.com/l/_qdOyDUPKUbs4
https://dl.doubtnut.com/l/_KnTJqunY5ltM


B. The motion is SHM with amplitude a+b

C. The motion is SHM with amplitude a2 + b2

D. The motion is SHM with amplitude √a2 + b2

Answer: D

Watch Video Solution

54. The equation of motion of a particle is x = a cos(αt)2. The motion is

A. periodic but not simple oscillatory

B. periodic and oscillatory

C. oscillatory but not periodic

D. Neither periodic nor oscillatory

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_KnTJqunY5ltM
https://dl.doubtnut.com/l/_hYh65WwLIFDk
https://dl.doubtnut.com/l/_Pp2imJFqAL9w


55. A mass of 0.2 hg is attached to the lower end of a massles spring of

force constant 200
N
m

 the opper end of which is �xed to a rigid support.

Study the following statements.

A. In equilibrium , the spring will be stretched by 1 cm

B. If the mass is raised till the spring becomes unstretched and then

released , it will go down by 2 cm before moving upwards

C. The frequency of oscillation will be nearly 5 Hz

D. All of the above

Answer: D

Watch Video Solution

56. A particle of mass 2kg moves in simple harmonic motion and its

potential energy U varies with position x as shown. The period of

https://dl.doubtnut.com/l/_Pp2imJFqAL9w
https://dl.doubtnut.com/l/_p44hwIxFNqFt


oscillation of the particle is 

A. 
2π
5

 s

B. 
2√2π

5
s

C. 
√2π

5
 s

D. 
4π
5

 s

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_p44hwIxFNqFt


Watch Video Solution

57. The speed v of a particle moving along a straight line. When it is at

distance x from a �xed point on the line is v2 = 144 - 9x2. Select the

correct alternatives

A. The magnitude of acceleration at a distance 3 units from the �xed

point is 27 units

B. the motion is simple harmonic with T =
2π
3

 units

C. The maximum displacement from the �xed point is 4 units

D. all are correct

Answer: D

Watch Video Solution

58. Maximum kinetic energy of a particle of mass 1 kg in SHM is 8 J. Time

period of SHM is 4 s. Maximum potential energy during the motion is 10 J.

https://dl.doubtnut.com/l/_p44hwIxFNqFt
https://dl.doubtnut.com/l/_EmKA3z9d7tvI
https://dl.doubtnut.com/l/_bdafm77m17Sp


Then

A. amplitude of oscillation is approximately 2.53 m

B. minimum potential energy of the particle is 2 J

C. maximum acceleration of the particle is approximately 6.3ms - 2

D. minimum kinetic energy of the particle is 2 J

Answer: A::C

Watch Video Solution

59. The potential energy of a particle of mass 0.1 kg, moving along the x-

axis, is given by U = 5x(x - 4)J, where x is in meter. It can be concluded

that

A. The speed of the particle is maximum at x=2 m

B. The particle executes simple harmonic motion

C. The period of oscillation of the particle is 
π
5

 s

https://dl.doubtnut.com/l/_bdafm77m17Sp
https://dl.doubtnut.com/l/_nPdlDmxwBjTb


D. all are correct

Answer: D

Watch Video Solution

60. A simple pendulum has a time period T in vacuum. Its time period

when it is completely immersed in a liquid of density one-eight of the

density of material of the bob is

A. 
7
9
T

B. 
5
8

 T

C. 
3
8
T

D. 
8
7
T

Answer: D

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_nPdlDmxwBjTb
https://dl.doubtnut.com/l/_i77S3nns9lSR
https://dl.doubtnut.com/l/_ZpqCjd68U852


61. A simple pendulum has time period T The bob is given negative charge

and surface below it is given positive change new time period will be

A. less than T

B. greater than T

C. equal to T

D. in�nite

Answer: A

Watch Video Solution

62. Two simple pendulum whose lengths are 100cm and 121cm are

suspended side by side. Then bobs are pulled together and then released.

After how many minimum oscillations of the longer pendulum will two be

in phase again. ?

A. 11

https://dl.doubtnut.com/l/_ZpqCjd68U852
https://dl.doubtnut.com/l/_bleA95Erx3cR


B. 10

C. 21

D. 20

Answer: B

Watch Video Solution

63. Some springs are combined in series and parallel arrangement as

shown in the �gure and a mass m is suspended from them. The ratio of

https://dl.doubtnut.com/l/_bleA95Erx3cR
https://dl.doubtnut.com/l/_RF7GiQMbY5K4


their frequencies will be 

A. 1: 1

B. 2: 1

C. √3: 2

D. 4: 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_RF7GiQMbY5K4


64. A body of mass 0.01 kg executes simple harmonic motion (SHM) about

x=0 under the in�uence of a force shown in the �gure. The period of the

SHM is 

A. 1.05 s

B. 0.52 s

C. 0.25 s

D. 0.31 s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_osPUK1HnuaXy


65. The vertical motion of a ship at sea is described by the equation

dx

dt2
= - 4x , where x is the vertical height of the ship (in meter) above its

mean position. If it oscillates through a height of 1 m

A. its maximum vertical speed will be 1ms - 1

B. its maximum vertical speed will be 2ms - 1

C. its greater vertical acceleration is 2ms - 2

D. its greater vertical acceleration is 1ms - 2

Answer: B

Watch Video Solution

66. A simple pendulum is suspended from the ceiling of a car and its

period of oscillation is T when the car is at rest. The car starts moving on

a horizontal road with a constant acceleration g (equal to the

acceleration due to gravity, in magnitude) in the forward direction. To

keep the time period same, the length of th pendulum

https://dl.doubtnut.com/l/_XmuMBry67RlU
https://dl.doubtnut.com/l/_piR3t2c1ZiU5


A. will have to be increased by √2l

B. will have to be increased by √2 - 1 l

C. will have to be decreased by √2l

D. will have to be decreased by √2 - 1 l

Answer: A

Watch Video Solution

( )

( )

67. A block of mass m, attacted to a string of spring constant k, oscillates

on a smooth horizontal table. The other end of the spring is �xed to a

wall. The block has a speed v when the spring is at its natural length.

Before coming to an instantaneous rest. If the block moves a distance x

from the mean position, then

A. x =
m
k

B. a =
1
v

m
k

C. x = v
m
k

√
√
√

https://dl.doubtnut.com/l/_piR3t2c1ZiU5
https://dl.doubtnut.com/l/_Vmq8ezbvVXEP


D. x =
mv
k

Answer: C

Watch Video Solution

√

68. A small ball is dropped from a certain height on the surface of a non-

viscous liquid of density less than the density of ball. The motion of the

ball is

A. SHM

B. periodic but not SHM

C. not periodic

D. SHM for half a period and non-periodic for rest half of the period

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Vmq8ezbvVXEP
https://dl.doubtnut.com/l/_tkotAoBMjVPc
https://dl.doubtnut.com/l/_MOWcADoKrtpw


69. Two particles execute SHM of same amplitude and frequency on

parallel lines. They pass one another when moving in opposite directions

each time their displacement is one third their amplitude. What is the

phase di�erence between them?

A. 60 ∘

B. 30 ∘

C. 90 ∘

D. 120 ∘

Answer: D

Watch Video Solution

70. A mass is suspended separately by two springs of spring constants k1

and k2 in successive order. The time periods of oscillations in the two

cases are T1 and T2 respectively. If the same mass be suspended by

connecting the two springs in parallel, (as shown in �gure) then the time

https://dl.doubtnut.com/l/_MOWcADoKrtpw
https://dl.doubtnut.com/l/_VN9xN3ZzR76a


period of oscillations is T. The correct relations is 

A. T2 = T2
1 + T2

2

B. T - 2 = T - 2
1 + T - 2

2

C. T - 1 = T - 1
1 + T - 1

2

D. T = T1 + T2

Answer: B

Watch Video Solution

71. A horizontal platform with an object placed on it is executing SHM in

the vertical direction . The amplitude of oscillation is 4 × 10 - 3 m. What

must be least period of these oscillations , so that the object is not

detached from the platform ? (take , g = 10ms - 2)

A. 
π
25

s

B. 
π
5
s

https://dl.doubtnut.com/l/_VN9xN3ZzR76a
https://dl.doubtnut.com/l/_DzzUugwnBAVp


C. 
π
10

s

D. 
π
50

s

Answer: A

Watch Video Solution

72. Two masses 8 kg 4 kg are suspended together by a massless spring of

spring constant 1000Nm - 1 . When the masses are in equilibrium 8 kg is

removed without disturbing the system. The amplitude of oscillation is

A. 0.5 m

B. 0.08 m

C. 0.4 m

D. 0.04 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DzzUugwnBAVp
https://dl.doubtnut.com/l/_NhMAhR8tJLkp


73. In SHM , potential energy of a particle at mean position is E1 and

kinetic enregy is E2 , then

A. E1 = E2

B. total potential energy at x =
√3A

2
 is E1 +

3E2

4

C. total kinetic energy at x =
√3A

2  is 
3E2

4

D. total kinetic energy at x =
A

√2
 is 

E2

4

Answer: B

Watch Video Solution

74. A particle executes SHM with amplitude of 20 cm and time period of

12 s. What is the minimum time required for it to move between two

points 10 cm on either side of the mean position?

A. 1 s

https://dl.doubtnut.com/l/_NhMAhR8tJLkp
https://dl.doubtnut.com/l/_9gQqUmHiMD4S
https://dl.doubtnut.com/l/_XM78irxSK6CE


B. 2 s

C. 3 s

D. 4 s

Answer: B

Watch Video Solution

75. A uniform spring whose unstressed length is l has a force constant k.

The spring is cut into two pieces of unstressed lengths l1 and l2 where 

l1 = nl2 where n being on integer. Now a mass m is made to oscillate with

�rst spring. The time period of its oscillation would be

A. T = 2π
mn

k(n + 1)

B. T = 2π
m

k(n + 1)

C. T = 2π
m
k

D. T = 2π
m(n + 1)

nk

√
√
√
√

https://dl.doubtnut.com/l/_XM78irxSK6CE
https://dl.doubtnut.com/l/_hZOC3JQyI1cV


Answer: A

Watch Video Solution

76. A mass M=5 kg is attached to a string as shown in the �gure and held

in position so that the spring remains unstretched. The spring constant

is 200Nm - 1 . The mass M is then released and begins to undergo small

https://dl.doubtnut.com/l/_hZOC3JQyI1cV
https://dl.doubtnut.com/l/_8NzKT8QcYQ40


oscillations. The amplitude of oscillation is 

A. 0.5 m

B. 0.25 m

C. 0.2 m

D. 0.1 m

https://dl.doubtnut.com/l/_8NzKT8QcYQ40


Answer: B

Watch Video Solution

77. A rectangular block of mass m and area of cross-section A �oats in a

liquid of density ρ. If it is given a small vertical displacement from

equilibrium, it undergoes oscillation with a time period T. Then

A. T ∝ √ρ

B. T ∝ ρ0

C. T ∝
1
ρ

D. T ∝
1

√ρ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8NzKT8QcYQ40
https://dl.doubtnut.com/l/_vz2KwyCluEuU


78. Period of small oscillations in the two cases shown in �gure is T1 and 

T2 respectively . Assume �uid does not have any viscosity , then  

A. T1 = T2

B. T1 < T2

C. T1 > T2

D. Cannot say anything

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3f8dqhg3EzJc


79. The variation of potential energy of harmonic oscillator is as shown in

�gure. The spring constant is 

A. 1 × 102Nm - 1

B. 1.5 × 102Nm - 1

C. 2 × 102Nm - 1

D. 3 × 102Nm - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CtDKHaAyoHKq
https://dl.doubtnut.com/l/_g5noYhzRLVA2


80. A particle of mass m oscillates with simple harmonic motion between

points x1 and x2, the equilibrium position being O. Its potential energy is

plotted. It will be as given below in the graph

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_g5noYhzRLVA2


81. A solid cube �oats in water half immersed and h small vertical

oscillations of time period 
π
5

s. Find the mass (in kg) (Take g=10m/s2.

A. 4

B. 2

C. 1

D. 0.5

Answer: A

Watch Video Solution

82. In the �gure, the block of mass m, attached to the spring of sti�ness k

is in correct with the completely elastic wall, and the compression in the

spring is e. The spring is compressed further by e by displacing the block

towards left and is then released. If the collision between the block and

the wall is completely eleastic then the time period of oscillation of the

https://dl.doubtnut.com/l/_g5noYhzRLVA2
https://dl.doubtnut.com/l/_LJVI6e9hCBck
https://dl.doubtnut.com/l/_4KtOxcUUgEcG


block will be 

A. 
2π
3

m
k

B. 2π
m
k

C. 
π
3

m
k

D. 
π
6

m
k

Answer: A

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_4KtOxcUUgEcG


83. A cubical block of mass M vibrates horizontally with amplitude of 4.0

cm and a frequency of 2.0 Hz. A small block of mass is placed on the

bigger block. In order that the smaller block does not side on the bigger

block, the minimum value of the coe�cient of static friction between the

two blocks is (0.16x). Find the value of x(Take π2=10 and g=10m/s2)

A. 8

B. 12

C. 4

D. 2

Answer: C

Watch Video Solution

84. Two pendulum of time periods 3 s and 7 s respectively start oscillating

simultaneously from two opposite extreme positions. After how much

time they will be in same phase?

https://dl.doubtnut.com/l/_qTJGZV5Nbn0i
https://dl.doubtnut.com/l/_Ej5rFfALpwzP


A. 
21
8
s

B. 
21
4
s

C. 
21
2

 s

D. 
21
10

s

Answer: A

Watch Video Solution

85. A particle under the action of a force has a period of 3s and under the

action of another force it has a period 4sec in SHM. What will be its

period under the combined action of both forces in the same direction?

A. 7 s

B. 5 s

C. 2.4 s

D. 0.4 s

https://dl.doubtnut.com/l/_Ej5rFfALpwzP
https://dl.doubtnut.com/l/_CJcHAsrJ8NYa


Answer: C

Watch Video Solution

86. A particle performs SHM in a straight line. In the �rst second, starting

from rest, it travels a distance a and in the next second it travels a

distance b in the same direction. The amplitude of the SHM is

A. a-b

B. 
2a - b

3

C. 
2a2

3a - b

D. None of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_CJcHAsrJ8NYa
https://dl.doubtnut.com/l/_kMw7qwBLMuQu


87. A particle is in linear SHM of amplitude A and time period T. If v refers

to its average speed during any interval of T/3 , then the maximum

possible value of v is

A. 
3√3

T
A

B. 
√3A

T

C. 
2√3

T
A

D. 
3A
T

Answer: A

Watch Video Solution

88. A particle of mass m is dropped from a great height h above the hole

in the earth dug along its diameter.

A. The motion of the particle is simple harmonic

https://dl.doubtnut.com/l/_MYZQOAFgkUjx
https://dl.doubtnut.com/l/_appPzNwRDt7n


B. The motion of the particle is periodic

C. The speed of the particle at the centre of earth equals 
2GM

(R + h)
 ,

where R and M are the radius and mass of the earth respectively

D. The speed of the particle at the centre of earth equals

GM(R + 3h)
R(R + h)

, where R and M are the radius and mass of the earth

respectively

Answer: D

Watch Video Solution

√

√

89. The system shown in �gure is in equilibrium . The mass of the

container with Liquid is M, density of liquid in the container is ρ and the

volume of the block is V. If the container is now displaced downwards

through a distance x0 and released such that the block remains well

https://dl.doubtnut.com/l/_appPzNwRDt7n
https://dl.doubtnut.com/l/_cK8xOVGPtzhw


inside the liquid then during subsequent motion 

A. time period of SHM of the container will be 2π
M
k

B. time period of SHM of the container will be 2π
M + ρV

k

C. amplitude of SHM of the container is x0

√
√

https://dl.doubtnut.com/l/_cK8xOVGPtzhw


D. amplitude of SHM of the container is 2x0

Answer: B

Watch Video Solution

90. A block of mass 100g attached to a spring of sti�ness 100
N
m
is lying on

a frictionless �oor as shown. The block is moved to compress the spring

by 10cm and released. If the collision with the wall is elastic then �nd the

time period of oscillations. 

A. 0.2 s

B. 0.1 s

https://dl.doubtnut.com/l/_cK8xOVGPtzhw
https://dl.doubtnut.com/l/_bztAyXvMXEmX


C. 0.15 s

D. 0.132 s

Answer: D

Watch Video Solution

91. One end of a long metallic wire of length (L) is tied to the ceiling. The

other end is tied to a massless spring of spring constant . (K.A) mass (m)

hangs freely from the free end of the spring. The area of cross- section

and the Young's modulus of the wire are (A) and (Y) respectively. If the

mass is slightly pulled down and released, it will oscillate with a time

period (T) equal to :

A. 2π
m
k

B. 2π
m(YA + kL)

YAK

C. 2π
m(YA + kL)

AK

D. 2π
m(Y + kL)

YAK

√
√
√
√

https://dl.doubtnut.com/l/_bztAyXvMXEmX
https://dl.doubtnut.com/l/_LX284uNrntLK


Answer: B

Watch Video Solution

92. A particle of mass 'm' is attached to three identical springs A, B and C

each of force constant 'K' as shown in �gure. If the particle of mass 'm' is

pushed slightly against the spring 'A' and released the period of

https://dl.doubtnut.com/l/_LX284uNrntLK
https://dl.doubtnut.com/l/_T0K1JL4f1J2H


oscillations is 

A. 2π
2m
k

B. 2π
m
2k

C. 2π
m
k

D. 2π
m
3k

√
√
√
√

https://dl.doubtnut.com/l/_T0K1JL4f1J2H


Answer: B

Watch Video Solution

93. A mass M is attached to a horizontal spring of force constant k �xed

one side to a rigid support as shown in �gure. The mass oscillates on a

frictionless surface with time period T and amplitude A. When the mass M

is in equilibrium position, another mass m is gently placed on it. When

will be the new amplitude of ocillation? 

https://dl.doubtnut.com/l/_T0K1JL4f1J2H
https://dl.doubtnut.com/l/_lJiZ2yQuy7Ns


  

A. 
(M + m)

M
A

B. 
(M - m)

M
A

C. 
M

(M + m)
A

√
√
√

https://dl.doubtnut.com/l/_lJiZ2yQuy7Ns


D. 
M

(M - m)
A

Answer: C

Watch Video Solution

√

94. Four pendulums A, B, C and D are suspended from the same 

  

elastic support as shown in �gure. A and C are of the same length, while B

is smaller than A and D is larger than A. If A is given a transverse

displacement,

A. D will vibrate with maximum amplitude

https://dl.doubtnut.com/l/_lJiZ2yQuy7Ns
https://dl.doubtnut.com/l/_W0muSIQC3WkM


B. C will vibrate with maximum amplitude

C. B will vibrate with maximum amplitude

D. All the four will oscillate with equal amplitude

Answer: B

Watch Video Solution

95. Figure shows the circular motion of a particle. The radius of the circle,

the period, same of revolution and the initial position are indicated on

the �gure. The simple harmonic motion of the x-projection of the radius

https://dl.doubtnut.com/l/_W0muSIQC3WkM
https://dl.doubtnut.com/l/_8Kucrc4BcP3d


vector the rotating particle P is 

A. x(t) = B sin
2πt
30

B. x(t) = B cos
πt
15

C. x(t) = Bsin
π
15

+
π
2

D. x(t) = Bcos
πt
15

+
π
2

Answer: A

Watch Video Solution

( )
( )

( )
( )

https://dl.doubtnut.com/l/_8Kucrc4BcP3d


Assertion and reason

1. Assertion :In SHM to �nd time taken in moving from one point to

another point we can not apply the relation 

Time =
Distance

Speed
  

Reason : In SHM speed is not constant.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_g8WkQmASVogu


2. Assertion :Mean positon of SHM is the stable equlibrium position. 

Reason: In stable equilibrium , position potential energy is minimum.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

3. Assertion : In the x-t graph of a particle in SHM acceleration of particle

at time t0 is positive but velocity is negative  

https://dl.doubtnut.com/l/_hW97EQQTgojC
https://dl.doubtnut.com/l/_5nd2ByYpQDaL


  

Reason :a ∝ - x and velocity is slope of x-t graph.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5nd2ByYpQDaL


4. Assertion : In x = Acosωt, x is the displacement measured from extreme

position. 

Reason : In the above equation x = A at time t = 0.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

5. Assertion : If a pendulum is suspended in a lift and lift accelerates

upwards, then its time period will decrease. 

https://dl.doubtnut.com/l/_gE6KESaIPPra
https://dl.doubtnut.com/l/_tkS18hmmJZgM


Reason : E�ective value of g will be ge = g + a

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

6. Assertion : Simple harmonic motion is an example on one dimensional

motion with non-uniform acceleration . 

Reason : In simple harmonic motion, acceleration varies with

displacement linearly.

https://dl.doubtnut.com/l/_tkS18hmmJZgM
https://dl.doubtnut.com/l/_sGWLT84x8dnQ


A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

7. Assertion : If amplitude of SHM is increased , time period of SHM will

increase. 

Reason: If amplitude is increased, body have to travel more distance in

one complete oscillation.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_sGWLT84x8dnQ
https://dl.doubtnut.com/l/_nxP3pGc9II5h


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

8. Assertion : x-t equation of a particle in SHM is given as :x = Acosωt  

Reason : In the given equation the minimum potential energy is zero.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_nxP3pGc9II5h
https://dl.doubtnut.com/l/_rZ9iF3PdMQ2q


D. If Assertion is false but Reason is true.

Answer: C

View Text Solution

9. Assertion : In x-=3+4 cosωt , amplitude of oscillation is 4 units.  

Reason : Mean position is at x=3.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rZ9iF3PdMQ2q
https://dl.doubtnut.com/l/_piBbfcZleU4w


10. STATEMENT-1 : In simple harmonic motionn graph between celocity (v)

and displacement (x) from mean position is elliptical.  

STATEMENT-2 : Relation between v and x is given by 
v2

ω2A2 +
X2

A2 = 1.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_piBbfcZleU4w
https://dl.doubtnut.com/l/_J7rfh4MUlf4I


11. Assertion : In x=5-4sinωt , motion of body is SHM about the mean

position x=5 

Reason Amplitude of oscillation is 9.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

12. Assertion : Time period of a spring-block equation of a particle moving

along X-axis is x=4+6sinωt . Under this situation, motion of particle is not

https://dl.doubtnut.com/l/_dZ1PmL0QWvwn
https://dl.doubtnut.com/l/_CZZMmB56ll0l


simple harmonic. 

Reason : 
d2x

dt2
 for the given equation is proportional to -x.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

13. Assertion : Time period of a spring-block is T. If length of spring is

decreased, time period will decrease. 

Reason If length is decreased, then the block will have to travel less

distance and it will take less time.

https://dl.doubtnut.com/l/_CZZMmB56ll0l
https://dl.doubtnut.com/l/_uNhpvcB2zDf2


A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

14. Assertion : A particle performing SHM at certain instant is having

velocity v. It again acquire a velocity v for the �rst time after a time

interval of T second. Then the time period of oscillation is T second. 

Reason : A particle performing SHM can have same velocity at two

instants in one cycle.

https://dl.doubtnut.com/l/_uNhpvcB2zDf2
https://dl.doubtnut.com/l/_jdrU9v4AZ9fc


A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

15. Assertion : Average kinetic energy in one oscillation during SHM of a

body is 
1
4
mω2A2.  

Reason : Maximum kinetic energy is 
1
2mω

2A2.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_jdrU9v4AZ9fc
https://dl.doubtnut.com/l/_zxGdoFngxB5B


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

16. Assertion : Bob is released from rest position A. Given θ0 very small.

Angular velocity of bob about point O is maximum and 
g
l

θ0 at point

O. 

(√ )

https://dl.doubtnut.com/l/_zxGdoFngxB5B
https://dl.doubtnut.com/l/_tIEj46eWgDdG


  

Reason : For small angular amplitudes , motion of bob is simple harmonic

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_tIEj46eWgDdG


D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

17. Assertion : In spring block system if length of spring and mass of block

both are halved, then angular frequency of oscillations will remain

unchanged. 

Reason : Angular frequency is given by ω =
k
m

 .

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

√

https://dl.doubtnut.com/l/_tIEj46eWgDdG
https://dl.doubtnut.com/l/_12mZ70mxf0IC


Match the columns

Answer: D

Watch Video Solution

1. In SHM match the following 

Watch Video Solution

https://dl.doubtnut.com/l/_12mZ70mxf0IC
https://dl.doubtnut.com/l/_cKs8j1GzzmHP


2. In SHM match the following 

Watch Video Solution

3. In case of second's pendulum, match the following (consider shape of

earth also) 

Watch Video Solution

https://dl.doubtnut.com/l/_5uHHqWcIQ8mQ
https://dl.doubtnut.com/l/_vgNl72lAotO9


4. In the equation y = Asin ωt +
π
4

 match the following for x=
A
2

.  

Watch Video Solution

( )

5. In spring-block system match the following 

Watch Video Solution

https://dl.doubtnut.com/l/_VnISk4u0PA1I
https://dl.doubtnut.com/l/_raCUvzA7Sv3a
https://dl.doubtnut.com/l/_pEsjVwgAfj9p


6. Velocity-time graph of a particle in SHM is as shown in �gure. Match the

following 

Watch Video Solution

https://dl.doubtnut.com/l/_pEsjVwgAfj9p


7. In y= A sin ωt + A sin (ωt+(2π)/3)` match the following table.  

Watch Video Solution

8. x-t equation of a particle in SHM is given as x=1.0sin(12πt) in SI units.

Potential energy at mean position is zero. Mass of particle is 
1
4

 kg. Match

the following table (SI units). 

Watch Video Solution

https://dl.doubtnut.com/l/_ogQDJlKx5VCJ
https://dl.doubtnut.com/l/_fLW5EU9ncijK
https://dl.doubtnut.com/l/_beDXHuFwrtoM


9. F-x and x-t graph of a principle in SHM are as shown in �gure. Match the

following. 

Watch Video Solution

10. In the two block spring system, force constant of spring is k = 6N/m.

Spring is stretched by 12 cm and then left. Match the following. 

https://dl.doubtnut.com/l/_beDXHuFwrtoM
https://dl.doubtnut.com/l/_QLdL2JJ8BKcn


Watch Video Solution

11. A uniform rod of length l is suspended from a point P. and the rod is

made to undergo small oxcillations. Match the following 

https://dl.doubtnut.com/l/_QLdL2JJ8BKcn
https://dl.doubtnut.com/l/_qjHszI1lj3x4


Medical entraces gallery

Watch Video Solution

1. A body of mass m is attached to the lower end of a spring whose upper

end is �xed .The spring has negligible mass .When the mass m is slightly

pulled down and released it oscillates with a time period of 3s when the

mass m is increased by 1kg, time period of oscillations becomes 5s. The

value of m in kg is

https://dl.doubtnut.com/l/_qjHszI1lj3x4
https://dl.doubtnut.com/l/_USr74QcOQDH3


A. 
3
4

B. 
4
3

C. 
16
3

D. 
9
16

Answer: D

Watch Video Solution

2. Two similar springs P and Q have spring constant KP and KQ such that 

KP > KQ. They are stretched, �rst by the same amount (case a), then the

same force (case b). The work done by the spring WP and WQ are related

as, in case (b), respectively

A. WP = WQ, WP > WQ

B. WP = WQ, WP = WQ

C. WP > WQ, WQ > WP

D. WP < WQ, WQ < WP

https://dl.doubtnut.com/l/_USr74QcOQDH3
https://dl.doubtnut.com/l/_1p0dMAeJvHxK


Answer: C

Watch Video Solution

3. A particle is executing SHM along a straight line. Its velocities at

distances x1 and x2 from the mean position are v1 and v2, respectively. Its

time period is

A. 2π
x2

1 + x2
2

v2
1 + v2

2

B. 2π
x2

2 - x2
1

v2
1 - v2

2

C. 2π
v2

1 + v2
2

x2
1 + x2

2

D. 2π
v2

1 - v2
2

x2
1 - x2

2

Answer: B

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_1p0dMAeJvHxK
https://dl.doubtnut.com/l/_llUhIlCEeNVV


4. The velocity v and displacement x of a particle executing simple

harmonic motion are related as 

v
dv
dx

= - ω2x.  

Atx = 0, v = v0.  Find the velocity v when the displacement becomes x.

A. v2
0 + ω2x2

B. v2
0 - ω2x2

C. v =
3
v3

0 + ω2x3

D. v = v0 - ω3x3ex
3 1 / 3

Answer: B

Watch Video Solution

√
√

√

( )

5. A body hanging from a spring stretches it by 2cm at the earth's surface.

How much will the same body stretch the spring at a place 800cm above

the earth's surface? Radius of the earth is 6400km.

https://dl.doubtnut.com/l/_llUhIlCEeNVV
https://dl.doubtnut.com/l/_ORgxnkjdmLDI
https://dl.doubtnut.com/l/_6cXR5LxcJBDw


A. 0.79 cm

B. 1.79 cm

C. 0.21 cm

D. None of these

Answer: A

Watch Video Solution

6. A particle of mass 200 g executes a simple harmonic motion. The

restoring force is provided by a spring of spring constant 80Nm - 1. Find

the time period.

A. 0.93 s

B. 0.63 s

C. 0.31 s

D. None of these

https://dl.doubtnut.com/l/_6cXR5LxcJBDw
https://dl.doubtnut.com/l/_iaepZvEVfZkS


Answer: C

Watch Video Solution

7. A particle of mass 40 g executes a simple harmonic motion of

amplitude 2.0 cm. If the time period is 0.20 s, �nd the total mechanical

energy of the system.

A. 14.8 × 10 - 3J

B. 7.9 × 10 - 3J

C. 23.7 × 10 - 3J

D. 3.9 × 10 - 3J

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iaepZvEVfZkS
https://dl.doubtnut.com/l/_Gvd6KZGmZcq3


8. A copper sphere attached to the bottom of a vertical spring is

oscillating with time period 10 s. If the copper sphere is immersed in a

�uid (assume the viscosity of the �uid is negligilbe) of spec�c gravity 
1
4

 of

that of the copper, then time period of the oscillation is

A. 5 s

B. 10 s

C. 2.5 s

D. 20 s

Answer: B

Watch Video Solution

9. In case of uniform circular motion which of the following physical

quantity do not remain constant

A. kinetic energy

https://dl.doubtnut.com/l/_ZHfDFShWqOkU
https://dl.doubtnut.com/l/_ShtgxmnhaKDS


B. potential energy

C. restoring force

D. Frequency

Answer: D

Watch Video Solution

10. Out of the following functions representing motion of a particle which

represents SHM ? 

I. y = sinωt - cosωt , II. y = sin3ωt  

III. y = 5cos
3π
4

- 3ωt  , IV. y = 1 + ωt + ω2t2

A. A and B

B. A and C

C. A only

D. A, B and C not D

( )

https://dl.doubtnut.com/l/_ShtgxmnhaKDS
https://dl.doubtnut.com/l/_1Bfg6lOpHolk


Answer: B

Watch Video Solution

11. The ration of kinetic energy to the potential energy of a particle

executing SHM at a distance equal to half its amplitude , the distance

being measured from its equilibrium position is

A. 2: 1

B. 3: 1

C. 8: 1

D. 1: 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1Bfg6lOpHolk
https://dl.doubtnut.com/l/_tqhQiKolqwfh


12. A body oscillates with SHM according to the equation (in SHM unit ),

x = 5cos 2πt +
π
4

 . Its instantaneous displacement at t=1 s is

A. 
√2

5
m

B. 
1

√3
m

C. 
1
2  m

D. 
5

√2
 m

Answer: D

Watch Video Solution

( )

13. Two pendulums having time period T and 
5T
4

. They startS. H. M.  at the

same time from mean position. what will be the phase di�erence between

them after the bigger pendulum has completes one oscillation ?

A. 45 ∘

https://dl.doubtnut.com/l/_f6DKJsxQVt4R
https://dl.doubtnut.com/l/_eYzO1K9W5a9G


B. 90 ∘

C. 60 ∘

D. 30 ∘

Answer: B

Watch Video Solution

14. The amplitude of a executing SHM is 4cm At the mean position the

speed of the particle is 16cm /s The distance of the particle from the mean

position at which the speed the particle becomes 8√3cm /s will be

A. 2√3 cm

B. √3 cm

C. 1 cm

D. 2 cm

Answer: D

https://dl.doubtnut.com/l/_eYzO1K9W5a9G
https://dl.doubtnut.com/l/_mN6OIYHaBevb


Watch Video Solution

15. What is the phase di�erence between two simple harmonic motions

represented by x1 = Asin ωt +
π
6

 and x2 = Acosωt?

A. 
π
6

B. 
π
3

C. 
π
2

D. 
2π
3

Answer: B

Watch Video Solution

( )

16. The oscillation of a body on a smooth horizental surface is

respresented by the equation

X = Acos(ωt) 

where one of the following graph shown correctly the variation a with t?

https://dl.doubtnut.com/l/_mN6OIYHaBevb
https://dl.doubtnut.com/l/_1DHrlTeO8qwr
https://dl.doubtnut.com/l/_IipudIaNnKg3


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

17. When a wave travels in a medium, the particle displacement is given by

the equation 

https://dl.doubtnut.com/l/_IipudIaNnKg3
https://dl.doubtnut.com/l/_pKeRd2Tu9I9i


y = asin2π(bt - cx),  where a, b and c are constants. The maximum particle

velocity will be twice the wave velocity. If

A. b=ac

B. v =
1
ac

C. c = πa

D. c =
1
πa

Answer: D

Watch Video Solution

18. When a particle executes SHM oscillates with a frequency v, then the

kinetic energy of the particle

A. change periodically with a frequency of v

B. changes periodically with a frequency of 2v

C. changes periodically with a frequency of v/2

https://dl.doubtnut.com/l/_pKeRd2Tu9I9i
https://dl.doubtnut.com/l/_y8G47jELZyIt


D. remain constant

Answer: B

Watch Video Solution

19. If a body is executing simple harmonic motion and its current

displacement is √3/2 times the amplitude from its mean position , then

the ratio between potential energy and kinetic energy is

A. 3: 2

B. 2: 3

C. √3: 1

D. 3: 1

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_y8G47jELZyIt
https://dl.doubtnut.com/l/_thKNw0x0kCus
https://dl.doubtnut.com/l/_BM216M8QKI1A


20. A 10 kg metal block is attached to a spring constant 1000Nm - 1. A

block is displaced from equilibrium position by 10 cm and released. The

maximum acceleration of the block is

A. 10ms - 2

B. 100ms - 2

C. 200ms - 2

D. 0.1ms - 2

Answer: A

Watch Video Solution

21. A block rests on a horizontal table which is executing SHM in the

horizontal plane with an amplitude A. What will be the frequency of

oscillation, the block will just start to slip? Coe�cient of friction = μ.

A. 
1

2π
μg
A√

https://dl.doubtnut.com/l/_BM216M8QKI1A
https://dl.doubtnut.com/l/_gVqeG1oxN3Mx


B. 
1

4π
μg
A

C. 2π
A
μg

D. 4π
A
μg

Answer: A

Watch Video Solution

√
√
√

22. The displacement y of a particle executing periodic motion is given by 

y = 4cos2 1
2
t sin(1000t)  

This expression may be considereed to be a result of the superposition of

A. 1

B. 2

C. 3

D. 4

( )

https://dl.doubtnut.com/l/_gVqeG1oxN3Mx
https://dl.doubtnut.com/l/_rxdIcV6xBCaf


Answer: C

Watch Video Solution

23. The time period of a simple pendulum of length 9.8 m is

A. 0.159 s

B. 3.14 s

C. 6.5 s

D. 6.28 s

Answer: D

Watch Video Solution

24. A particle executing of a simple harmonic motion covers a distance

equal to half its amplitude in on e second . Then the time period of the

simple harmonic motion is

https://dl.doubtnut.com/l/_rxdIcV6xBCaf
https://dl.doubtnut.com/l/_u0biVF0ZGlHC
https://dl.doubtnut.com/l/_GZ2nWatZ0LIa


A. 4 s

B. 6 s

C. 8 s

D. 12 s

Answer: D

Watch Video Solution

25. The diplacement , velocity and acceleration in a simple harmonic

motion are related as the

A. displacement , velocity and acceleration all act in the same

directionb

B. displacement and velocity act in the same direction but

acceleration in the opposite direction.

https://dl.doubtnut.com/l/_GZ2nWatZ0LIa
https://dl.doubtnut.com/l/_aKBGk9GHrGk3


C. velocity and acceleration are parallel and both are perpendicular to

the displacement

D. displacement and acceleration are anti-parallel and both

perpendicular to the velocity

Answer: B

Watch Video Solution

26. If T1 and T2 are the time-periods of oscillation of a simple pendulum

on the surface of earth (of radius R) and at a depth d, the d is equal to

A. 1 -
T2

1

T2
2

R

B. 1 -
T2

2

T2
1

R

C. 1 -
T1

T2
R

( )
( )
( ( )

https://dl.doubtnut.com/l/_aKBGk9GHrGk3
https://dl.doubtnut.com/l/_o2YUXasqihRu


D. 1 -
T2

T1
R

Answer: A

Watch Video Solution

( )

27. A particle executes SHM in accordance with x = Asinωt. If t1 is the time

taken by it to reach from x=0 to x = √3(A /2)and t2 is the time taken by it

to reach from x = √3/2A to x=A , the value of t1 / t2 is

A. 2

B. 
1
2

C. 3

D. None of the these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_o2YUXasqihRu
https://dl.doubtnut.com/l/_BcsvPz86Rm2K
https://dl.doubtnut.com/l/_63VxcA8Zi7Wc


28. In case of a forced vibration the resonance wave becomes very sharp

when the

A. Restoring force is small

B. damping force is small

C. quality factor is small

D. quality factor is small

Answer: B

Watch Video Solution

29. When a boy is playing on a swing in the sitting position , the time

period of oscillations of the swing is T. If the boy stands up , the time

period of oscillation of the spring will be

A. more than T

B. less than T

https://dl.doubtnut.com/l/_63VxcA8Zi7Wc
https://dl.doubtnut.com/l/_hd8YPZz5JazP


C. equal to T

D. Cannot be predicted

Answer: B

Watch Video Solution

30. To make the frequency double of an oscillator, we have to

A. half the mass

B. quadruple the mass

C. double the mass

D. reduce the mass to one-fourth

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_hd8YPZz5JazP
https://dl.doubtnut.com/l/_327ALqbBt54L


31. An SHM is give by y = 5 sin(3πt) + √3cos(3πt) . What is the amplitude

of the motion of y in metre ?

A. 10

B. 20

C. 1

D. 5

Answer: A

View Text Solution

[ ]

32. Two simple harmonic motions are represented by the equations 

y1 = 10sin(3πt + π /4) and y2 = 5 sin3πt + √3cos3πt  their amplitude are

in the ratio of ………… .

A. 1: 2

B. 2: 1

( )

https://dl.doubtnut.com/l/_UrDTqfWnhVzM
https://dl.doubtnut.com/l/_nFAQZqYKluZL


C. 1: 1

D. None of these

Answer: C

Watch Video Solution

33. If a simple pendulum is taken to place where g decreases by 2%, then

the time period

A. increase by 5%

B. increase by 1%

C. increase by 2%

D. decrease by 5 %

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nFAQZqYKluZL
https://dl.doubtnut.com/l/_CjrgrTzZ0rwr
https://dl.doubtnut.com/l/_S18LdJxsGDpO


34. A simple pendulum executing S.H.M. is falling freely along with the

support. Then

A. it does not oscillate at all

B. its periodic time increase

C. its periodic time decrease

D. None of the above

Answer: A

Watch Video Solution

35. Equations y1 = Asinωt and y2 =
A
2

sinωt +
A
2

cosωt represent S.H.M. The

ratio of the amplitudes of the two motions is

A. 0.5

B. √2

C. 1

https://dl.doubtnut.com/l/_S18LdJxsGDpO
https://dl.doubtnut.com/l/_K5KyWIjGPOqP


D. 2

Answer: B

Watch Video Solution

36. The e�ective spring constant of two spring system as shown in �gure

will be 

A. k1 - k2

B. k1 + k2

C. k1k2 /k1 - k2

D. k1k2 /k1 + k2

Answer: B

https://dl.doubtnut.com/l/_K5KyWIjGPOqP
https://dl.doubtnut.com/l/_z1YbaieYbzU4


Watch Video Solution

37. A block of mass M suspended from a spring oscillates with time period

T. If spring is cut in to two equal parts and same mass M is suspended

from one part, new period os oscillation is

A. 2T

B. √2T

C. 
T

√2

D. 
T
2

Answer: D

Watch Video Solution

38. Assertion: If bob of a simple pendulum is kept in a horizontal electric

�eld, its period of oscillation will remain same. 

https://dl.doubtnut.com/l/_z1YbaieYbzU4
https://dl.doubtnut.com/l/_0Ued9aZb4sRo
https://dl.doubtnut.com/l/_gWNAZm60HEMR


Reason: If bob is charged and kept in horizontal electric �eld, then the

time period will be decreased.

A. If both assertion and Reason are correct but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is correct but Reason is incorrect.

D. If assertion is incorrect and reason is correct.

Answer: B

Watch Video Solution

39. The displacement of two identical particles executing SHM are

represented by equations x1 = 4sin 10t +
π
6

&x2 = 5cos(ωt) For what

value of • , energy of both the particles is same.

( )

https://dl.doubtnut.com/l/_gWNAZm60HEMR
https://dl.doubtnut.com/l/_BmAcHtArCFr1


A. 16 unit

B. 6 unit

C. 4 unit

D. 8 unit

Answer: D

Watch Video Solution

40. The amplitude and the periodic time of a S.H.M. are 5 cm and 6 sec

respectively. At a distance of 2.5 cm away from the mean position, the

phase will be

A. 
π
3

B. 
π
4

C. 
π
6

D. 
5π
12

https://dl.doubtnut.com/l/_BmAcHtArCFr1
https://dl.doubtnut.com/l/_asdkyDPghzYA


Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_asdkyDPghzYA

